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SEQUENCE LISTING 



<110> 



He bom, Gert 
Menke, Annette 



<120> 



Influenza Viruses with Enhanced Transcriptional and 
Replicative Capacities 



<130> 



CI }292us/JH/ml 



<140> 
<14i> 



<160> 



<17G> 



?a:entin Ver . 2.1 



<210> 1 
<211> II 
<212> RKA 

<213> Influenza A virus 

<400> 1 
ccugcuuuug cu 



<210> 2 
<211> 12 
<212> RKA 

<213> Influenza B virus 
<220> 

<221> misc_feature 

<222> ( 1 : . . {2 ) 

<223> n = any nucleotide 

<400> 2 
nnygcuucug cu 

<210> 3 

<211> 12 

<212> RN_-_ 

<213> Influenza C virus 

<400> 3' 
ccugcuucug cu 

<210> 4 

<211> 12 

<212> RKA 

<213> Ar-ificial Sequence 
<220> 

<223> Description of Artificial Sequence: Modified 
influenza A 3 ' -sequence 

<4 00> 4 
ccuguuuu;; cu 

<210> 5 
<211> 12 
<212> RKA 

<213> Ar-ificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Modified 
influenza A 3'-sequence 



<40O> 5 
ccuguuucua cu 



12 



<210> 6 
<211> 12 
<212> RNA 

<2I3> Artificial Sequence 
<220> 

<223> Description .of Artificial Sequence: Modified 
influenza A 3 ' -sequence 

<400> 6 

ccugguucuc cu 12 

<210> 7 
<211> 13 
<2I2> RNA 

<213> Influenza A virus 



<2I0> 8 
<211> 13 
<212> RNA 

<213> Influenza B virus 
<220> 

<221> misc_f eature 

<222> (12) . . (13) 

<223> n = any nucleotide 

<4G0> 8 

aguagwaaca rnn 13 

<210> 9 
<211> 13 
<212> RNA 

<213> Influenza C virus 



<400> 1 

aguagaaaca agg 



13 



<A0Q> 9 

agcaguagca agr. 



13 



<210> 10 
<21I> 13 
<212> RNA 



<213> Artificial Sequence 



<223> Description. of Artificial Sequence: Modified 
influenza A 5 ' -sequence 



<4C0> 10 
agaagaauca agg 



13 
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<210> 11 
<211> 11 
<212> ?.NA 

<213> Influenza A virus 
<220> 

<221> ~isc_f eature 

<222> .14) . . (16) 

<223> r. = any nucleotide 

<400> 11. 

aguagasaca aggnnnuuuu u 

<210> 12 

<211> £1 

<212> ?;NA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Modified 
influenza A 5 ' -sequence (pHL1920) 

<220> 

<221> r.isc_f eature 

<222> -14) . . (16) 

<223> n = any nucleotide 

<400> 12 

agaagaauca aggnnnuuuu u 

<210> 13 
<211> 21 
<212> RNA 

<213> Influenza B virus 
<220> 

<221> risc_f eature 

<222> '12) . . (16) 

<223> r_ = any nucleotide 

<400> .13 

aguagwaaca rnnnnnuuuu u 

<210> 14 
<211> 13 
<212> r.MA 

<213> Artificial Sequence 
<220> 

<223> Inscription of Artificial Sequence: Modified 
influenza C 5 '-sequence 

<400> 14 

aguaguaaca agrguuuuu 

<210> 1: 
<21l> 11 
<212> r.MA 

<213> Artificial Sequence 
<220> 

<223> Inscription of Artificial Sequence: Modified 
influenza A 3*-sequence (pHL1102) 
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<220> 

<221> misc_feature 

<222> (1) . . (3) 

<223> n = any nucleotide 

<400> 15 

nnnccuguuu uuacu 15 

<210> 16 
<211> 15 
<2i2> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Modified 
influenza A 3' -sequence (pKL1104 and pHL1920) 

<220> 

<221> misc_feature 

<222> (1) . . (3) 

<223> n = any nucleotide 



<210> 17 
<211> 15 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Modified 
influenza A 3 ' -sequence (pHL1948) 

<220> 

<221> misc_feature 

<222> (1) . . (3) 

<223> n = any nucleotide 

<400> 17 

nnnccugguu cuccu 15 



<211> 15 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Modified 
influenza B 3 * sequence 

<220> 

<221> mis.c_f eature 

<222> (1) . . (5) 

<223> n = any nucleotide 

- a 

i w i «.> 

nnnnnyguuu cuacu 



<400> 16 

nnnccuguuu cuacu 



15 



<2I0> 



18 



<210> 19 
<211> 14 
<212> RNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Modified 
influenza C 3' -sequence 

<400> 19 
ccccu.rjuuc uacu 

<210> 20 
<211> 10 
<2 12> DNA 

<213> Influenza A virus 

<400> 20 
aggta zgttc 



<210> 21 
<211> 32 
<212> DNA 

<213> Influenza A virus 
<400> 21 

gctgaaaaat gatcttcttg aaaattgcag gc 32 



<210> 22 
<211> 5169 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: FPV-Bratislava-PBl 

<220> 
<221> CDS 

<222> (191) . . (2461) 
<400> 22 

cccaaaaaaa aaaaaaaaaa aagagtccag agtggccccg ccgctccgcg ccgggggggg 60 

gggggggggg ggacactttc ggacatctgg tcgacctcca gcatcggggg aaaaaaaaaa 120 

acaaac:gtc gcccggagta ctggtcgacc tccgaagttg ggggggagcg aaagcaggca 180 

aacca-:tga atg gat gtc aat ccg act tta ctg ttc ttg aaa gtt cct 229 
Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro 
1 5 10 

gcg caa aat gca ata agt act acg ttc cct tac act gga gat cct cca 277 
Ala Glr: Asn Ala lie Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro 
-5 20 25 

tac ac: cat gga aca ggg aca gga tac acc atg gac aca gtc aac agg 325 
Tyr Ser His Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arc 
30 35 40 ' 45 

aca ca: caa tat teg gaa aag ggg aaa tgg aca aca aac act gag act 373 
Thr Kir Gin Tyr Ser Glu Lys Gly Lys Trp Thr Thr Asn Thr Glu Thr 
50 55 60 

gga gca ccc caa ctt aat cca att gat ggc cca ttg cct gag gac aat 421 
Gly Ala Pro Gin Leu Asn Pro lie Asp Gly Pro Leu Pro Glu Asp Asn 

65 70 75 . 




54 



W 

•si 



ru 



gaa cca agt gga tat gca caa aca gac tgc gtc ctg gaa gca atg get 
Glu Pro Ser Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala 
8 0 85 90 

ttc. ctt gaa gaa tec cat cca gga ate ttt gaa aac teg tgt ctt gag 
Phe Leu Glu Glu Ser His Pro Gly lie Phe Glu Asn Ser Cys Leu Glu 
95 ■ 100 105 

acg atg gaa gtt gtt caa caa aca aga gtg gac aaa ctg ace caa ggc 
Thr Met Glu Val Val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Gly 
110 115 120 125 

cgt cag act tat gat tgg act ttg aat aga aac cag cct get gca act 
Arg Gin Thr Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr 
130 135 i 4 o 

gca tta gca aac act ata gag gtc ttt aga teg aat ggt eta aca qct 
Ala Leu Ala Asn Thr He. Glu Val Phe Arg Ser Asn Gly Leu Thr Ala 
145 150 155 

aat gaa tea ggg agg etc ata gat ttc etc aag gat gtg atg gaa tea 
Asn Glu Ser Gly Arg Leu He Asp Phe Leu Lys Asp Val Met Glu Ser 
160 165 170 

atg gat aag gag gaa atg gag ata aca aca cat ttc caa cga aag aqa 
Met Asp Lys Glu Glu Met Glu He Thr . Thr His Phe Gin Arg Lys Arq 
175 180 185 

aga gta aga gac aac atg ace aag aaa atg gtc aca caa aga aca ata 
Arg Val Arg Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr He 
190 1« 200 205 



ggg aag aaa aag cag aga ctt aac aaa agg age tac eta ata agg get 
Gly Lys Lys Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu He Arq Ala 
210 215 220 



eta aca ttg aac aca atg acg aaa gat gca gaa aga ggt aaa ctg aag 
Leu Thr Leu Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys 
225 230 235 

aga aga gca att gca aca. cca ggg atg cag ate aga ggg ttt gtg tac 
Arg Arg Ala He Ala Thr Pro Gly Met Gin He Arg Gly Phe Val Tyr 
240 245 - 250 

Phi: ?? 9 ^ a T ctg g ? g aga agc att tgC ga( ? aag ctt 9 aa ca 9 tct 

Phe Val Glu Thr Leu Ala Arg Ser He Cys Glu Lys Leu . Glu Gin Ser 
z ^ b 260 265 

ggg eta cca gtt gga ggg aat gag aag aaa get aaa ttg gca aat gtc 
Gly Leu Pro Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn< Val 
270 275 280 285 



gtg agg aag atg atg acg aac tea caa gac 
Val Arg Lys Met Met Thr Asn Ser Gin Asp 



290 



act gag etc tct ttc aca 
Asp Thr Glu Leu Ser Phe Thr 
295 300 



ate ace gga gac aat acc aaa tgg aat gag aac caa 
He Thr Gly Asp Asn Thr Lys Trp Asn Glu Asn Gin 



305 



310 



aac ccc cga atg 
Asn Pro Arg Met 
315 



ph t 9 t 9 3Ca t3C atC aca aga aac caa cct gag tag ttt 

Ph. Leu Ala Met He Thr Tyr He Thr Arg Asn Gin Pro Glu T^p Phe 
320 325 oon 



330 



Trp Phe 



111 T w ? ttg age ate gcg ccg ata atg ttt teg aac aaa atg gcg 
Arg Asn Val Leu , Ser lie Ala Pro He Met Phe Ser Asn Lys Met 111 
335 340. 345 



469 



517 



565 



613 



661 



709 



757 



805 



853 



901 



949 



997 



1045 



1093 



1141 



1189 



1237 



agg eta ggg aaa ggg tac atg ttc gaa age aaa age atg aag etc cga 1285 
Arg Leu Gly Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys Leu Arg 
350 355 360 ' 365 

aca caa ata cca gca gaa atg eta gca agt att gat eta aaa tat ttc 1333 
Thr Gin lie Pre Ala Glu Met Leu Ala Ser He Asp Leu Lys Tyr Phe 
370 375 380 

aat gaa cca aca agg aag aaa ate gag aaa ata agg cct etc ata ata 1381 
Asn Glu Pro Thr Arc Lys Lys He Glu Lys He Arg Pro Leu He He 
385 390 395 

gac ggc aca gec tea tta age ccg gga atg atg atg ggt atg ttc aac 1429 
Asp Gly Thr Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn ■ 
400 405 410 

atg ctg agt aca . gtg ttg gga gtc tea ate ctg aat ctt ggg caa aag 1477 
Met Leu Ser Thr Val Leu Gly Val Ser He Leu Asn Leu Gly Gin Lys 
415 420 425 

p aga tac ace aaa acc aca tac tgg tgg gaf gga ctt cag tec tct gat 1525 
n Ar 9 Tyr Thr Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gin Ser Ser Asp 
H 430 435 440 445 

yj gat ttt get etc ate gtg aat gca cca aat cat gag gga ata caa gcg 1573 
yj Asp Phe Ala Leu lie Val Asn Ala Pro Asn His Glu Gly He Gin Ala 
Si 4 50 4 55 4 60 



J 1ST 



gga gtg gat aga ttc tac aga acc tgc aag eta gtt ggg ate aat atg 1621 
Gly Val Asp Arg Phe Tyr Arg Thr Cys Lys Leu Val Gly He Asn Met 
465 470 475 



£jj " a 9 c aa <3 aaa aag tec tat ata aat agg aca gga aca ttc gaa ttc aca 1669 
jp Ser Lys Lys Lys Ser Tyr He Asn Arg Thr Gly Thr Phe Glu Phe Thr 

m 4 80 4 85 4 90 

UP 

h=? age ttt ttc tac cgc tat gga ttt gta gee. aat ttt agt atg gag ttg 1717 
Ser Phe Phe Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu 
495 500 505 

ccc age ttt gga gta tea gga att aat gaa teg get gat atg age att 1765 
Pro Ser Phe Gly Val Ser Gly lie Asn Glu Ser Ala Asp Met Ser He 
510 515 520 525 

gga gta aca gtg ata aag aat aac atg ata aac aat gat ctt gga ccg 1813 
Gly Val Thr Val lie Lys Asn Asn Met lie Asn Asn Asp Leu Gly Pro 
530 535 540 

gca aca gee caa atg get etc caa tta ttc ate aag gac tac aga tat 1861 
Ala Thr Ala Gin Met Ala Leu Gin Leu Phe lie Lys Asp Tyr Arg Tyr 
54 5 550 ~ 555 

aca tac agg tgt cac agg gga gac aca caa ate caa acg agg agg tea 1909 
Thr Tyr Arg Cys His Arg Gly Asp Thr Gin lie Gin Thr Arg Arg Ser 
560 565 570 

ttc gag eta aag aag ctg tgg gag cag acc cgc tea aag gca gga ctg 1957 
Phe Glu Leu Lys Lys Leu Trp Glu Gin Thr Arg Ser Lys Ala Gly Leu 
575 580 585 

ttg gtt tea gat ggc gga cca aac ctg tac aac att egg aat etc cac 2005 
Leu Val Ser Asp Gly Gly Pro Asn Leu Tyr Asn lie Arg Asn Leu His 
590 595 600 605 



ate ccg gaa gtt tgc ctg aaa tgg gaa eta atg gat gaa gac tat cag 2053 
lie Pro Glu Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin 
610 615 620 

gga aga ctt tgt aat cccatg aac ccg ttt gtc agt cat aag gaa att 2101 
Gly Arg Leu Cys Asn.Pro Met Asn Pro Phe Val Ser His Lys Glu lie 
625 630 635 

gaa tct gta aac aat get gcg gta atg cca gec cat ggt cca gee aaa 2149 
Glu Ser Val Asn Asn Ala Ala Val Met Pro Ala His Gly Pro Ala Lys 
640 645 650 

age atg gaa tat gat get gtg gca act aca cac tct tgg ate cct aag 2197 
Ser Met Glu Tyr Asp Ala Val Ala Thr Thr His Ser Trp He Pro Lys 
655 660 665 

aga aac cgt tec att etc aat acg agt caa agg gga ate ctt gag gat 2245 
Arg Asn Arg Ser He Leu Asn Thr Ser Gin Arg Gly He Leu Glu Asp 
670 675 680 685 

gaa caa atg tac cag aag tgt tgc aac eta ttc gag aaa ttc ttc cct 2293 
Glu Gin Met Tyr Gin Lys Cys Cys Asn. Leu Phe Glu Lys Phe Phe Pro 
690 695 700 

age age tea tac aga aga cca gtt gga att tec agt atg gtg gag gee • 234 1 
Ser Ser Ser Tyr Arg Arg Pro Val Gly He Ser Ser Met Val Glu Ala 
705 710 715 

atg gtg tct agg gee egg att gat gca cga att gac ttc gag tct gga 2389 
Met Val Ser Arg Ala Arg He Asp Ala Arg He Asp Phe Glu Ser Gly 
720 725 730 

agg att aag aag gaa gag ttt get gag ate atg aag ate tgt tec acc 2437 
Arg He Lys Lys Glu Glu Phe Ala Glu He Met Lys lie Cys Ser Thr 
735 740 745 



att gaa gag etc aga egg cag aaa 
lie Glu Glu Leu Arg Arg Gin Lys 
750 755 


tagtgaattt 


agcttgtcct 


tcatgaaaaa 


2491 


atgccttgtt 


tctactaata 


acccggcggc 


ccaaaatgcc 


gaeteggage 


gaaagatata 


2551 


cct cccccgg 


ggcegggagg 


t cgcgtcacc 


gaccacgccg 


ccggcccagg 


cgacgcgcga 


2611 


cacggacacc 


tgtccccaaa 


aacgccacca 


tcgcagccac 


acaeggageg 


cccggggccc 


2671 


tctggtcaac 


cccaggacac 


aegegggage 


agcgccgggc 


cggggacgcc 


ctcccggccg 


2731 


cccgtgccac 


aegcaggggg 


ccggcccgtg 


tctccagagc 


gggagccgga 


agcattt teg 


2791 


gccggcccct 


cctacgaccg 


ggacacacga 


gggaccgaag 


gccggccagg 


cgcgacctct 


2851 


cgggccgcac 


gcgcgctcag 


ggagegctet 


ccgactccgc 


aeggggaetc 


gecagaaagg 


2911 


ategtgaect 


gcattaatga 


atcaggggat 


aacgeaggaa 


agaacatgtg 


agcaaaaggc 


2971 


cagcaaaagg 


ccaggaaccg 


taaaaaggee 


gcgttgctgg 


cgtttttcca 


taggctccgc 


3031 


ccccctgacg 


agcatcacaa 


aaatcgaege 


tcaagtcaga 


ggtggcgaaa 


cccgacagga 


3091 


ctataaagat 


accaggegtt 


tccccctgga 


agctccctcg 


tgcgctctcc 


tgt t ccgacc 


3151 


ctgccgctta 


ccggatacct 


gtccgccttt 


ctcccttcgg 


gaagcgtggc 


gctttct cat. 


3211 


agctcacgct 


gtaggtatct 


cagttcggtg 


taggtegtte 


gctccaagct 


gggctgtgtg 


3271 


cacgaacccc 


ccgt teagee 


cgaccgctgc 


gccttatccg 


gtaactatcg 


tctt gagtcc 


3331 



aacccggtaa gacacgactt atcgccactg gcagcagcca ctggtaacag gattagcaga 3291 

gcgaggtatg taggcggtgc tacagagttc ttgaagtggt ggcctaacta cggctacact 3451 

agaaggacag tatttggtat ctgcgctctg ctgaagccag ttaccttcgg aaaaagagtt 3511 

ggtagctctt gatccggcaa acaaaccacc gctggtagcg gtggtttttt tgtttgcaag 3571 

cagcagatta cgcgcagaaa aaaaggatct caagaagatc ctttgatctt ttctacgggg 3631 

tctgacgctc agtggaacga aaactcacgt taagggattt tggtcatgag attatcaaaa 3631 

aggatcttca cctagatcct tttaaattaa aaatgaagtt ' ttaaatcaat ctaaagtata 3751 

tatgagtaaa cttggtctga cagttaccaa tgcttaatca gtgaggcacc tatctcagcg 3811 

atctgtctat ttcgttcatc catagttgcc tgactccccg tcgtgtagat aactacoata 3871 

^ s cgggagggct taccatctgg ccccagtgct gcaatgatac cgcgagaccc acgctcaccg 3931 

M gctccagatt tatcagcaat aaaccagcca gccggaaggg ccgagcgcag aagtggrcct 3991 

P 

S| gcaactttat ccgcctccat ccagtctatt aattgt'tgcc gggaagctag agtaagtagt 4051 

ui 

tcgccagtta atagtttgcg caacgttgtt gccattgcta caggcatcgt ggtgtcacgc 4111 
"Nl tcgtcgtttg gtatggcttc attcagctcc ggttcccaac gatcaaggcg agttacatga 4 171 

M 

b tcccccatgt tgtgcaaaaa agcggttagc tccttcggtc ctccgatcgt tgtcagaagt 4231 

□ 

j^j aagttggccg cagtgttatc actcatggtt atggcagcac tgcataattc tcttactgtc 4291 
W atgccatccg taagatgctt ttctgtgact ggtgagtact caaccaagtc attctgagaa 4351 

S3 

S~3 tagtgtatgc ggcgaccgag ttgctcttgc ccggcgtcaa cacgggataa taccgcgcca 44 11 

ru 

catagcagaa ctttaaaagt gctcatcatt ggaaaacgtt cttcggggcg aaaactctca 4471 
aggatcttac cgctgttgag atccagttcg atgtaaccca ctcgtgcacc caactgatct 4531 
tcagcatctt ttactttcac cagcgtttct gggtgagcaa aaacaggaag gcaaaatgcc 4591 
gcaaaaaagg gaataagggc gacacggaaa tgttgaatac tcatactctt cctttttcaa 4 651 
tattattgaa gcatttatca gggttattgt ctcatgagcg gatacatatt tgaatgtatt 4711 
tagaaaaata aacaaaagag tttgtagaaa cgcaaaaagg ccatccgtca ggatggcctt 4771 
ctgcttaatt tgatgcctgg cagtttatgg cgggcgtcct gcccgccacc ctccggcccg 4831 
ttgcttcgca acgttcaaat ccgctcccgg ' cggatttgtc ctactcagga gagcgtrcac 4891 
cgacaaacaa cagataaaac gaaaggccca gtctttcgac tgagcctttc gttttatttg 4951 
atgcctggca gttccctact ctcgcatggg gagaccccac actaccatcg gcgctacggc 5C11 
gtttcacttc tgagttcggc atggggtcag gtgggaccac cgcgctactg ccgccacgca 5C"1 
aattctgttt tatcagaccg cttctgcgtt ctgatttaa-t ctgtatcagg ctgaaaarct 5121 
tctctcatcc gccaaaacag ccaagctagc ggccgatc 5169 

<210> 23 
<211> 757 
<212> PRT 



5S 




<213> Artificial Sequence 

<223> Description of Artificial Sequence: FPV-Br.-PBl 
<400> 23 

Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro Ala Gin Asn 
1 5 10 15 - 

Ala lie Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro Tyr Ser His 
20 ■ 25 30 

Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg Thr Kis Gin 
35 40 45 

Tyr Ser Glu Lys Gly Lys Trp Thr Thr Asn Thr Glu Thr Gly Ala Pro 
50 55 60 

Gin Leu Asn Pro lie Asp Gly Pro Leu Pro Glu Asp Asn Glu Pro Ser 
65 70 75 * 80 

Gly Tyr Ala Gin Thr Asp Cys Val Leu" Glu Ala Met Ala Phe Leu Glu 
85 90 95 

p Glu Ser His Pro Gly lie Phe Glu Asn Ser Cys Leu Glu Thr Met Glu 
P 100 105 110 

si 
W 

y 

SI Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr Ala Leu Ala 

■SJ 130 135 140 



Val Val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Gly Arg Gin Thr 
115 120 125 



I1J 



Asn Thr lie Glu Val Phe Arg Ser Asn Gly Leu Thr Ala Asn Glu Ser 
145 150 155 160 



M Gly Arg Leu lie Asp Phe Leu Lys Asp Val Met Glu Ser Met Asp Lys 
133 165 170 175 

P 

ni Glu Glu Met Glu lie Thr Thr His Phe Gin. Arg Lys Arg Arg Val Arg 
180 185 190 

Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr lie Gly Lys Lys 
195 200 205 

Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu lie Arg Ala Leu Thr Leu 
■ 210 215 220 

Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys Arg Arg Ala 
225 230 235 " ' 240 

lie Ala Thr Pro Gly Met Gin lie Arg Gly Phe Val Tyr Phe Val Glu 
245 250 " 255 

Thr Leu Ala Arg Ser lie Cys Glu Lys Leu Glu Gin Ser Gly Leu Pro 
260 265 270 

Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val Val Arg Lys 
275 280 285 

Met Met Thr Asn Ser Gin Asp Thr Glu Leu Ser Phe Thr lie Thr Gly 
290 295 300 

Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met Phe Leu Ala 
305 310 315 320 

Met lie Thr Tyr He Thr Arg Asn Gin Pro Glu Trp Phe Arg Asn Val 
325 330 335 



59 




Leu Ser lie Ala Pro lie Met Phe Ser Asn Lys Met Ala Arg Leu Gly 
34 0 34 5 350 

Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys Leu Arg Thr Gin lie 
355 360 365 

Pro Ala Glu Met Leu Ala Ser lie Asp Leu Lys Tyr Phe Asn Glu Pro 
370 375 • ** 380 

Thr Arg Lys Lys lie Glu Lys He Arg Pro Leu He' He Asp Gly Thr 
385 390 395 400 

Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn Met Leu Ser 
405 410 415 

Thr "Val Leu Gly Val Ser He Leu Asn Leu Gly Gin Lys Arg Tyr Thr 
420 425 ' 430 

Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gin Ser Ser Asp Asp Phe Ala 
435 440 445 

Leu He Val Asn Ala Pro Asn His Glu Gly He Gin Ala Gly Val Asp 
450 455 460 

Arg Phe Tyr Arg Thr Cys Lys Leu Val Gly He Asn Met Ser Lys Lys 
465 470 475 480 

Lys Ser Tyr He Asn Arg Thr Gly Thr Phe Glu Phe Thr Ser Phe Phe 
485 490 495 

Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu Pro Ser Phe 
500 505 510 

Gly Val Ser Gly He Asn Glu Ser Ala Asp Met Ser He Gly Val Thr 
515 520 525 

Val He Lys Asn Asn Met He Asn Asn Asp Leu Gly Pro Ala Thr Ala 
530 535 540" 

Gin Met Ala Leu Gin Leu Phe He Lys Asp Tyr Arg Tyr Thr Tyr Ara 
54 5 550 555 " ' 560 

Cys His Arg Gly Asp Thr. Gin He Gin Thr Arg Arg Ser Phe Glu Leu 
565 570 575 

Lys Lys Leu Trp Glu Gin Thr Arg Ser Lys Ala Gly Leu Leu Val Ser 
580 585 590 

Asp Gly Gly Pro Asn Leu Tyr Asn lie Arg Asn Leu His He Pro Glu 
595 600 605 

Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin Gly Arg Leu 
610 615 620 

Cys Asn Pro Met Asn Pro Phe Val Ser His Lys Glu He Glu Ser Val 
625 630. 635 640 

Asn Asn Ala Ala Val Met Pro Ala His Gly Pro Ala Lys Ser Met Glu 
645 650 655 

Tyr Asp Ala Val Ala Thr Thr His Ser Trp He Pro Lys Arg Asn Arg 
660 665 670 

Ser He Leu Asn Thr Ser Gin Arg Gly He Leu Glu Asp Glu Gin Met 
675 680 . 685 



Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro Ser Ser Ser 
690 695 700 

Tyr Arg Arg Pro Val Gly lie Ser Ser Met Val Glu Ala Met Val Ser 
"705 710- 715 720 

Arg Ala Arg lie Asp Ala Arg lie Asp Phe Glu Ser Gly Arg lie Lys 
725 730 ~ 735 

Lys Glu Glu Phe Ala Glu He Met Lys He Cys Ser Thr He Glu Glu 
740 745 750 



Leu Arg Arg Gin. Lys 
755 



<210> 24 
<211> .5169 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: WSN-PB1 

<220> 
<221> CDS 

<222> (191) . . (2461) 
<4.00> 24 

cccaaaaaaa aaaaaaaaaa aagagtccag agtggccccg ccgctccgcg ccgggggggg 60 
gggggggggg ggacactttc ggacatctgg tcgacctcca gcatcggggg aaaaaaaaaa 120 



acaaagtgtc gcccggagta ctggtcgacc tccgaagttg ggggggagcg aaagcaggca 180 

aaccatttga atg gat gtc aat ccg act tta ctt ttc tta aaa gtg cca 229 

Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro 
1 5 10 



gca caa aat get ata age aca act ttc cct tat act gga gac cct cct 
Ala Gin Asn Ala He Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro 
15 20 25 . 



277 



tac age cat ggg aca gga aca gga tac acc atg gat act gtc aac agg 
Tyr Ser His Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg 
30 35 40 45 



32 5 



aca cat cag tac tea gaa agg gga aga tgg aca aca aac acc gaa act 
Thr His Gin Tyr Ser Glu Arg Gly Arg Trp Thr Thr Asn Thr Glu Thr 
50 55 60 



373 



gga gca ccg caa etc aac ccg- att gat ggg cca ctg cca gaa gac aat 421 
Gly Ala Pro Gin Leu Asn Pro He Asp Gly Pro Leu Pro Glu Asp Asn 
65 7 0 7 5 

gaa cca agt ggt tat gec caa aca gat tgt gta ttg gaa gca atg gec 469 
Glu Pro Ser Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala 
80 85 90 

ttc ctt gag gaa tec cat cct ggt ate ttt gag acc teg tgt ctt gaa 517 
Phe Leu Glu Glu Ser His Pro Gly He Phe Glu Thr Ser Cys Leu Glu 
95 100 105 



acg atg gag gtt gtt cag 
Thr Met Glu Val Val Gin 
110 115 



caa aca cga gtg gac aag ctg aca caa 
Gin Thr Arg Val Asp Lys Leu Thr Gin 
120 



ggc 
Gly 
125 



565 



61 



cga cag acc tat gac tgg act eta aat agg aac cag cct get gca aca 613 

Arg Gin Thr Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr 

130 135 140 

gca ttg gec aac aca ata gaa gtg ttc aga tea aat ggc etc acg gee 661 

Ala Leu Ala Asn Thr lie Glu Val Phe Arg Ser Asn Glv Leu Thr Ala 

145 150 155 

aat gaa tct gga agg etc ata gac ttc ctt aag gat gta atg gag tea 709 

Asn Glu Ser Gly Arg Leu lie Asp Phe Leu Lys Asp Val Met Glu Ser 
160 165 170 

atg aac aaa gaa gaa atg gag ate aca act cat ttt cag aga aag aga 757 

Met Asn Lys Glu Glu Met Glu lie- Thr Thr His Phe Gin Arg Lys Arg 
175- .180 185 

cga gtg aga gac aat atg act aag aaa atg gtg aca cag aga aca ata 805 

Arg Val Arg Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr lie 

190 195 200 " 205 

Mr ggt aaa agg aag cag aga ttg aac aaa agg agt tat eta att agg gca 853 

Gly Lys Arg Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu lie Arg Ala 

iK 210 215 220 

^ tta acc ctg aac aca atg acc aaa gat get gag aga ggg aag eta aaa 901 

yj Leu Thr Leu Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys 

UJ 225 230 235 

sj ■ 

^1 egg aga gca att gca acc cca ggg atg caa ata agg ggg ttt gta tac 94 9 

Arg Arg Ala lie Ala Thr Pro Gly Met Gin He Arg Gly Phe Val Tyr 
L, 240 245 250 

Pip ttt gtt gag aca eta gca agg agt ata tgt gag aaa ctt gaa caa tea 997 

p Phe Val Glu Thr Leu Ala Arg Ser He Cys Glu Lys Leu Glu Gin Ser 
m 255 2 60 2 65 



gga ttg cca gtt gga ggc aat gag aag aaa gca aag ttg gca aat gtt 1045 
Gly Leu Pro Val Gly Gly Asn Glu Lys Lys .Ala Lys Leu Ala Asn Val 
270 275 280 285 

gta agg aag atg atg acc aat tct cag gac act gaa att tct ttc acc 1093 
Val Arg Lys Met Met Thr Asn Ser Gin Asp Thr Glu He Ser Phe Thr 
290 295 300 

ate act gga gat aac acc aaa tgg aac gaa aat cag aac cct egg atg 1141 
He Thr Gly Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met 
305 310 . 315 

ttt ttg gee atg ate aca tat ata acc aga aat cag ccc gaa tgg ttc 1189 
Phe Leu Ala Met lie Thr Tyr He Thr Arg Asn Gin Pro Glu Trp Phe 
320 325 330 

aga aat gtt eta agt att get cca ata atg ttc tea aac aaa atg gcg 1237 
Arg Asn Val Leu Ser lie Ala Pro He Met Phe Ser Asn Lys Met Ala 
335 340 345 

aga ctg gga aag ggg tac atg ttt gag age aag agt atg aaa att aga 1285 
Arg Leu Gly Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys He Arg 
350 355 360 365 

act caa ata cct gca gaa atg eta gca age ate gat ttg aaa tac ttc 1333 
Thr Gin lie Pro Ala Glu Met Leu Ala Ser lie Asp Leu Lys Tyr Phe 
370 375 380 

aat gat tea act aga aag aag att gaa aaa ate egg ccg etc tta ata 1381 
Asn Asp Ser Thr Arg Lys Lys He Glu Lys He Arg Pro Leu Leu lie 
385 390 395 



gat ggg act gca tea ttg age cct gga atg atg atg ggc atg ttc aat 1429 

Asp Gly Thr Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn 

400 405 410 

atg tta agt act gta tta ggc gtc tec ate ctg aat ctt gga caa aag 1477 

Met Leu Ser Thr Val Leu Gly Val Ser lie Leu Asn Leu Gly Gin Lys 
4 15 4 20 4 25 

aga cac acc aag. act act tac tgg tgg gat ggt ctt caa tct tct gat 1525 

Arg His Thr Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gin Ser Ser Asp 

430 435 440 445 

gat ttt get ctg att gtg aat gca ccc aat cat gaa ggg att caa gec 1573 

Asp Phe Ala Leu lie Val Asn Ala Pro Asn His Glu Gly lie Gin Ala 

450 455 460 

gga gtc aac agg ttt tat cga acc tgt aag eta ctt gga att aat atg 1621 

Gly Val Asn Arg Phe Tyr Arg Thr Cys Lys Leu Leu Gly lie Asn Met 

465 470 475 

age aag aaa aag. tct tac ata aac aga aca ggt aca ttt gaa ttc aca . 1&69 

Ser Lys Lys Lys Ser Tyr lie Asn Arg Thr Gly Thr Phe Glu Phe Thr 

480 485 490 



'^J age ttt ttc tat cgt tat ggg ttt gtt gee aat ttc age atg gag ctt 1717 

yj Ser Phe Phe Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu 

bj 4 95 500 505 

\t 



ccc age ttt ggg gtg tct ggg ate aac gag tct gcg gac atg agt att 1765 
Pro Ser Phe Gly Val Ser Gly lie Asn Glu Ser Ala Asp Met Ser lie 

* 510 515 520 525 

P 

ftp gga gtt act gtc ate aaa aac aat atg ata aac aat gat ctt ggt cca 1813 
m Gly Val Thr Val lie Lys Asn Asn Met lie Asn Asn Asp Leu Gly Pro 

530 535 540 

C*P gca acc get caa atg gee ctt cag ctg ttc. ate aaa gat tac agg tac 1861 

|1j Ala Thr Ala Gin Met Ala Leu Gin Leu Phe lie Lys Asp Tyr Arg Tyr 
54 5 550 555 

acg tac egg tgc cat aga ggt gac aca caa ata caa acc cga aga tea 1909 

Thr Tyr Arg Cys His Arg Gly Asp Thr Gin lie Gin Thr Arg Arg Ser 
560 565 . 570 

ttt gaa ata aag aaa ctg tgg gag caa acc cat tec aaa get gga ctg 1957 

Phe Glu lie Lys Lys Leu Trp Glu Gin Thr His Ser Lys Ala Gly Leu 
575 580 585 

ctg gtc tec gac gga ggc cca aat tta tac aac att aga aat etc cac 2005 

Leu Val Ser Asp Gly Gly Pro Asn Leu Tyr Asn lie Arg Asn Leu His 

590 595 600 605 

att cct gaa gtc tgc ttg aaa tgg gaa tta atg gat gag gat tac cag 2053 

lie Pro Glu Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin 
610 615 620 

ggg cgt tta tgc aac cca ctg aac cca ttt gtc aac cat aaa gac att 2101 

Gly Arg Leu Cys Asn Pro Leu Asn Pro Phe Val Asn His Lys Asp lie 
625 630 635 

gaa tea gtg aac aat gca gtg ata atg cca gca cat ggt cca gee aaa 2149 

Glu Ser Val Asn Asn Ala Val lie Met Pro Ala His Gly Pro Ala Lys 
640 645 650 




aac atg gag tat gat get gtt gca aca aca cac tec tgg ate ccc aaa 2197 
Asn Met Glu Tyr Asp Ala Val Ala Thr Thr His Ser Trp lie Pro Lys 
655 660 665 

aga aat cga tec ate ttg aat aca age caa aga gga ata ctt gaa gat 2245 
Arc Asn Arg Ser lie Leu Asn Thr Ser Gin Arg Gly lie. Leu Glu Asp 
67C 675 630 " 685 

gaa caa atg tac caa aag tgc tgc aac tta ttt gaa aaa ttc ttc ccc 2293 
Glu Gin Met Tyr Gin Lys Cys' Cys Asn Leu Phe Glu Lys Phe Phe Pro 
690 695 700 

age agt tea tac aga aga cca gtc ggg ata tec agt'atg gtg gag get 2341 
Ser Ser Ser Tyr Arg Arg Pro Val Gly lie Ser Ser Met Val Glu Ala 
705 710 715 

atg gtt tec aga gec cga att gat gca cga att gat ttc gaa tct gga 2389 
Met Val Ser Arg Ala Arg lie Asp Ala Arg lie Asp Phe Glu Ser Gly 
720 725 730 

ago ata aag aaa gag gag ttc act gag ate atg aag ate tgt tec ace 2437 
Arg lie Lys Lys Glu Glu Phe Thr Glu lie Met Lys lie Cys Ser Thr 
735 740 745 

att gaa gag etc aga egg' caa aaa tagtgaattt agcttgtcct tcatgaaaaa 2491 
lie Glu Glu Leu Arg Arg Gin Lys 
750 755 

atgccttgtt tctactaata acccggcggc ccaaaatgcc gaeteggage gaaagatata 2551 
cctcccccgg ggcegggagg tcgcgtcacc gaccacgccg ccggcccagg cgacgcgcga 2611 
cacggacacc tgtccccaaa aacgccacca tcgcagccac acaeggageg cccggggccc 2671 
tctggtcaac cccaggacac aegegggage agcgccgggc cggggacgcc ctcccggccg 2731 
cccctgccac aegcaggggg ccggcccgtg tctccagagc gggagccgga agcatt ttcg . 27 91 
gcccgcccct cctacgaccg ggacacacga gggaccgaag gccggccagg cgcgacctct 2851 
cggcccgcac gcgcgctcag ggagegctet ccgactccgc aeggggaetc gecagaaagg 2911 
atcctgacct gcattaatga atcaggggat aacgeaggaa agaacatgtg agcaaaaggc 2971 
cagcaaaagg ccaggaaccg taaaaaggee gcgttgctgg cgtttttcca taggctccgc 3031 
ccccctgacg agcatcacaa aaatcgaege tcaagtcaga ggtggcgaaa cccgacagga 3091 
cta-aaagat accaggegtt tccccctgga agctccctcg tgcgctctcc tgttccgacc 3151 
ctcccgctta ccggatacct gtccgccttt ctcccttcgg gaagcgtggc gctttctcat 3211 
agcicacgct gtaggtatct cagttcggtg taggtegtte gctccaagct gggctgtgtg 3271 
cacgaacccc ccgttcagcc cgaccgctgc gccttatccg gtaactatcg tcttgagtcc 3331 
aacceggtaa gacacgactt atcgccactg gcagcagcca ctggtaacag gattagcaga 3391 
gecaggtatg taggcggtgc tacagagttc ttgaagtggt ggectaacta cggctacact 3451 
agaaggacag tatttggtat ctgcgctctg ctgaagccag ttaccttegg aaaaagagtt 3511 
ggtagctctt gatceggcaa acaaaccacc gctggtagcg gtggtttttt tgtttgcaag 3571 
cagcagatta cgcgcagaaa aaaaggatct caagaagatc ctttgatctt ttctacgggg 3631 
tctcacgctc agtggaacga aaactcacgt taagggattt tggtcatgag attatcaaaa 3691 
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si 
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Si 
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cctagatcct 


tttaaattad 


aaatgaagt t 


ttaaatcaat 


ctaaagtata 


3751 




cttggtctga 


cagt t accaa 


tgc.ttaa tea 


gt gaggcacc 


- at etcageg 


3811 


aLCCciLLLai: 


t tegttcat c 


cat agt t gec 


tgactccccg 


tcgtgtagat 


aactacga ta 


38 71 


/— * /->* /-w /— » +- 


t~ S~** — i -f*~ +- /-w /^f 

LdCCdLCLgg 


cccca gt get 


gcaatga tac 


cgcgagaccc 


acgctcaccg 


3931 


gCLCCd(Jd L L 


LdCCdgCddL 


aaaccagcca 


geeggaaggg 


ccgagcgcag 


aagtggtcct 


3991 


/^~* — 1 . — \ * *- 4— ^- — t 

gCddCLLLat 


ccgcctccat 


ccagtctatt 


aat tgt t gee 


gggaagctag 


agtaagtagt 


4 051 


tcgccagtta 


atagtttgcg 


caacgt t gt t 


gecatt gcta 


caggcat cgt 


ggtgtcacgc 


4 111 


tcgtcgtttg 


gt a tggctt c 


at t cagct cc 


ggtt cccaac 


gat caaggcg 


agttacatga 


4 171 


tcccccat gt 


tgt gcaaaaa 


ageggt t age 


tccttcggtc 


ctccgatcgt 


-gtcagaagt 


4231 


aagt tggccg 


cagtgt t at c 


actcat ggt t 


atggcagcac 


tgeataatte 


-cttactgtc 


4291 


at gccat ccg 


taagat gctt 


ttctgt gact 


ggtgagtact 


caaccaagtc 


attctgagaa 


4 351 


tagtgtatgc 


ggegaccgag 


ttgetet tgc 


ccggcgt caa 


caegggataa 


zaccgcgcca 


4 4 11 


ca tagcagaa 


ct t taaaagt 


gctcatcatt 


ggaaaacgtt 


etteggggeg 


aaaactctca 


4471 


agga t ct t ac 


cget gt t gag 


at ccagtt eg 


atgtaaccca 


ctcgtgcacc 


caactgatct 


4531 


tcagcatctt 


1 1 act tt cac 


cagcgttt ct 


gggtgagcaa 


aaacaggaag 


geaaaatgee 


4591 


gcaaaaaagg 


gaa t aagggc 


gaeaeggaaa 


tgt tgaatac 


tcatactctt 


cctttttcaa 


4 651 


tattattgaa 


gcat t t a tea 


gggttat tgt 


etcatgageg 


gatacatatt 


-gaatgtatt 


4711 


t agaaaaat a 


aacaaaagag 


ttt gt agaaa 


cgcaaaaagg 


ccatccgtca 


ggatggcctt 


4771 


ct get t aat t 


t gat gect gg 


cagt tt atgg 


cgggcgtcct 


gcccgccacc 


ctccgggccg 


4 831 


tt gctt cgea 


aegt tcaaat 


ccgctcccgg 


cggatttgtc 


ctactcagga 


gagegttcac 


4891 


cgacaaacaa 


caga t a.aaac 


gaaaggecca 


gtctttcgac 


tgagecttte 


gttttatttg 


4951 


atgcctggca 


gttccctact 


ctcgcatggg 


gagaccccac 


actaccatcg 


gcgctacggc 


5011 


gtttcact tc 


tgagttcggc 


atggggtcag 


gtgggaccac 


cgcgctactg 


ccgccaggca 


5071 


aattctgttt 


tatcagaccg 


ettctgegtt 


ctgatt taat 


ctgtatcagg 


::gaaaatct 


5131 


tctctcatcc 


gecaaaacag 


ccaagctagc 


ggecgate 
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<210> 25 
<211> 757 
<212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: WSN-PB1 
<400> 25 

Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro Ala Gin Asn 
15 10 15 

Ala lie Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro Tyr Ser His 
20 25 k 30 

Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg Thr His Gin 
35 40 45 



Tyr Ser Glu Arg Gly Arg Trp Thr Thr Asn Thr Glu Thr Gly Ala Pro 
50 55 60 

Gin Leu Asn Pro lie* Asp Gly Pro Leu Pro Glu Asp Asn Glu Pro Ser 
65 70 75 ■ 80 

Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala Phe Leu Glu 
85 90 95 

Glu Ser His Pro Gly lie Phe Glu Thr Ser Cys Leu Glu Thr Met Glu 
100 105 110 

Val Val Gin Gin Thr Arq Val Asp Lvs Leu Thr Gin Glv Arg Gin Thr 
115 120 125 

Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr Ala Leu Ala 
130 135 140 

Asn Thr lie Glu Val Phe Arg Ser Asn Gly Leu Thr Ala Asn Glu Ser 
145 150 155 160 

Gly Arg Leu lie Asp Phe Leu Lys Asp Val Met Glu Ser Met Asn Lys 
165 170 175 

Glu Glu Met Glu lie Thr Thr His Phe Gin Arg Lys Arg Arg Val Arg 
18 0 185 190 

Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr lie Gly Lys Arg 
195 200 205 

Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu lie Arg Ala Leu Thr Leu 
210 215 220 

Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys Arg Arg Ala 
225 230 ' ' 235 240 

lie Ala Thr Pro Gly Met Gin lie Arg Gly Phe Val Tyr Phe Val Glu 
245 250 " 255 

Thr Leu Ala Arg Ser lie Cys Glu Lys Leu Glu Gin Ser Gly Leu Pro 
260 265 270 

Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val Val Arg Lys 
275 280 285 

Met Met Thr Asn Ser Gin Asp Thr Glu He Ser Phe Thr He Thr Gly 
290 295 300 

Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met Phe Leu Ala 
305 310 315 320 

Met He Thr Tyr He Thr Arg Asn Gin Pro Glu Trp Phe Arg Asn Val 
325 330 335 

Leu Ser He Ala Pro He Met Phe Ser Asn Lys Met Ala Arg Leu Gly 
34 0 34 5 350 

Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys lie Arg Thr Gin He 
355 360 365 

Pro Ala Glu Met Leu Ala Ser lie Asp Leu Lys Tyr Phe Asn Asp Ser 
370 375 380 

Thr Arg Lys Lys He Glu Lys He Arg Pro Leu Leu He Asp Gly Thr 
385 390 395 * 400 



\ 

Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn Met Leu Ser 
405 410 415 

Thr Val Leu Gly Val Ser lie Leu Asn Leu Gly Gin Lys Arg His Thr 
420 425 J . 430 

Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gin Ser Ser Asp Asp Phe Ala 
435 440 445 

Leu He Val Asn Ala Pro Asn His Glu Gly He Gin Ala Gly Val Asn 
4 50 4 55 4 60 

Arg Phe Tyr Arg Thr Cys Lys Leu Leu Gly He Asn Met Ser Lys Lys 
465 470 475 480 

Lys Ser Tyr He Asn Arg Thr Gly Thr Phe Glu Phe Thr Ser Phe Phe 
485 490 495 

Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu Pro Ser Phe 
500 505 510 

Gly Val Ser Gly lie Asn Glu Ser Ala Asp Met Ser He Gly Val Thr 
515 520 525 

Val lie Lys Asn Asn Met lie Asn Asn Asp Leu Gly Pro Ala Thr Ala 
530 535 540 

Gin Met Ala Leu Gin Leu Phe lie Lys Asp Tyr Arg Tyr Thr Tyr Arg 
545 550 555 ' 560 

Cys His Arg Gly Asp Thr Gin lie Gin Thr Arg Arg Ser Phe Glu He 
565 570 575 

Lys Lys Leu Trp Glu Gin Thr His Ser Lys Ala Gly Leu Leu Val Ser 
580 585 " ' 590 

Asp Gly Gly Pro Asn Leu Tyr Asn lie Arg Asn Leu His He Pro Glu 
595 600 605 

Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin Gly Arg Leu 
610 615 620 

Cys Asn Pro Leu Asn Pro Phe Val Asn His Lys Asp lie Glu Ser Val 
625 630 635 640 

Asn Asn Ala Val lie Met Pro Ala His Gly Pro Ala Lys Asn Met Glu 
645 650 655 

Tyr Asp Ala Val Ala Thr Thr His Ser Trp lie Pro Lys Arg Asn Arg 
660 665 670 

Ser lie Leu Asn Thr Ser Gin Arg Gly lie Leu Glu Asp Glu Gin Met 
675 680 685 

Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro Ser Ser Ser 
690 695 700 

Tyr Arg Arg Pro Val Gly He Ser Ser Met Val Glu Ala Met Val Ser 
705 710 715 720 

Arg Ala Arg lie Asp Ala Arg He Asp Phe Glu Ser Gly Arg lie Lys 
725 730 735 

Lys Glu Glu Phe Thr Glu lie Met Lys lie Cys Ser Thr lie Glu Glu 
740 745 750 
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Leu Arg Arg Gin Lys 
7 55 



<210> 26 
<211> 5169 
<:212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: pHL3102 

<220> 
<221> CDS 

<222> (191) . . (2461) 
<400> 26 

cccaaaaaaa aaaaaaaaaa aagagtccag agtggccccg ccgttccgcg ccgggggggg 

gggggggggg ggacactttc ggacatctgg tcgacctcca gcatcggggg aaaaaaaaaa 

acaaagtgtc gcccggagta ctggtcgacc tccgaagttg ggggggagcg aaagcaggca 

aaccatttga atg gat gtc aat ccg act tta ctt ttc tta aaa gtg cca 
Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro 
1 5 10 

gca caa aat get ata age aca act ttc cct tat act gga gac cct cct 
Ala Gin Asn Ala lie Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro 
15 20 25 

tac age cat ggg aca gga aca gga. tac acc atg gat act gtc aac agg 
Tyr Ser His Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg 
30 35 40 45 

aca cat cag tac tea gaa agg gga aga tgg aca aca aac acc gaa act 
Thr His Gin Tyr Ser Glu Arg Gly Arg Trp. Thr Thr Asn Thr Glu Thr 
50 55. 60 

gga gca ccg caa etc aac ccg att gat ggg cca ctg cca gaa gac aat 
Gly Ala Pro Gin Leu Asn Pro lie Asp Gly Pro Leu Pro Glu Asp Asn 
65 70 * 75 

gaa cca agt ggt tat gec caa aca gat tgt gta ttg gaa gca atg gec 
Glu Pro Ser Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala 
80 85 90 

ttc ctt gag gaa tec cat cct ggt ate ttt gag acc teg tgt ctt gaa 
• Phe Leu Glu Glu Ser His Pro Gly lie Phe Glu Thr Ser Cys Leu Glu 
95 100 105 

acg atg gag gtt gtt cag caa aca cga gtg gac aag ctg aca caa ggc 
Thr Met Glu Val Val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Gly 
110 115 120 ~ 125 

cga cag acc tat gac tgg act eta aat agg aac cag cct get gca aca 
Arg Gin Thr Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr 
130 135 140 

gca ttg gee aac aca ata gaa gtg ttc aga tea aat ggc etc acg gee 
Ala Leu Ala Asn Thr lie Glu Val Phe Arg Ser Asn Gly Leu Thr Ala 
145 150 155 



aat 
Asn 



gaa 
Glu 



tct gga agg etc ata gac ttc ctt aag gat gta atg gag tea 
Ser Gly Arg Leu He Asp Phe Leu Lys Asp Val Met Glu Ser 
160 165 ' 170 
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atg aac aaa gaa gaa atg gag ate aca act cat ttt cag aga aag aga 
Met Asn Lys Glu Glu Met Glu lie Thr Thr His Phe Gin Arg Lys Arg 
175 180 185 



757 



cga gtg aga gac aat atg act aag aaa atg gtg aca cag aga. aca ata 
Arg Val Arg Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr II* 
1-0 195 . 200 " 205 



805 



ggt aaa agg aag cag aga ttg aac aaa agg agt tat eta .att agg gca 
Gly Lys Arg Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu He Arg Ala 
210 215 "* 220 



853 



tta ace ctg aac aca atg acc aaa gat get gag aga ggg aag eta aaa 
Leu Thr Leu Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys 
225 230 235 



901 



egg aga gca att gca acc cca ggg. atg caa ata agg ggg ttt gta tac 
Arg Arg Ala He Ala Thr Pro Gly Met Gin He Arg Gly Phe Val Tyr 
240 245 250 



949 
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m 



ttt gtt gag aca eta gca agg agt ata tgt gag aaa ctt gaa caa tea 997 
Phe Val Glu Thr Leu Ala Arg Ser He Cys Glu Lys Leu Glu Gin Ser 
255 260 265 

gga ttg cca gtt gga ggc aat gag aag aaa gca aag ttg gca aat gtt 1045 
Gly Leu Pro Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val 
270 275 280 285 

gta agg aag atg atg acc aat tct cag gac act gaa att tct ttc acc 1093 
Val Arg Lys Met Met Thr Asn Ser Gin Asp Thr Glu He Ser Phe Thr 
290 295 300 

ate act gga gat aac acc aaa tgg aac gaa aat cag aac cct egg atg 1141 
lie Thr Gly Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met 
305 310 315 

ttt ttg gee atg ate aca tat ata acc aga aat cag ccc gaa tgg ttc 1189 
Phe Leu Ala Met He Thr Tyr He Thr Arg. Asn Gin Pro Glu Trp Phe 
320 325 330 

aga aat gtt eta agt att get cca ata atg ttc tea aac aaa atg gcg 1237 
Arg Asn Val Leu Ser He Ala Pro He Met Phe Ser Asn Lys Met Ala 
335 340 345 



aga ctg gga aag ggg tac atg ttt gag age aag agt atg aaa att aga 
Arg Leu Gly Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys He Arg 
35 ° 355 360 365 



1285 



act caa ata cct gca gaa atg eta gca age ate gat ttg aaa tac ttc 
Thr Gin He Pro Ala Glu Met Leu Ala Ser lie Asp Leu Lys Tyr Phe 
370 375 380 



1333 



aat gat tea act aga aag aag att gaa aaa ate egg ccg etc tta ata 
Asn Asp Ser Thr Arg Lys Lys lie Glu Lys lie Arg Pro Leu Leu lie 
385 390 " 395 



1381 



gat ggg act gca tea ttg age cct gga atg atg atg ggc atg. ttc aat 
Asp Gly Thr Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn 
400 405 410 



1429 



atg tta agt act gta tta ggc gtc tec ate ctg aat ctt gga caa aaa 
Met Leu Ser Thr Val Leu Gly Val Ser lie Leu Asn Leu Gly Gin Lys 
415 420 425 



1477 



aga cac acc aag act act tac tgg tgg gat ggt ctt caa tct tct gat 
Arg His Thr Lys Thr Thr Tyr Tr P Trp Asp Gly Leu Gin Ser Ser Aso 
430 435 440 • 4*5 



1525 



gat ttt get ctg att gtg aat gca ccc aat cat gaa ggg att caa gec 
Asp Phe Ala Leu lie Val Asn Ala Pro Asn His Glu Gly lie Gin Ala 
450 .455 * 460 

aga gtc aac agg ttt. tat cga acc tgt aag eta ctt gga att aat atg 
Gly Val Asn Arg Phe Tyr Arg Thr Cys Lys Leu Leu Gly lie Asn Met 
465 470 475 

age aag aaa aag tct tac ata aac aga aca ggt aca ttt gaa ttc aca 
Ser Lys Lys Lys Ser Tyr lie Asn Arg Thr Gly Thr Phe Glu Phe Thr 
480 485 490 

age ttt ttc tac cgc tat gga. ttt gta gec aat ttt agt atg gag ttg 
. Ser Phe Phe Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu 
495 500 505 

ccc age ttt gga gta tea gga att aat gaa teg get gat atg age att 
Pro Ser Phe Gly Val Ser Gly lie Asn Glu Ser Ala Asp Met Ser lie 
510 515 520 1 525 

y? 99 a 9 ta sea gtg ata aag aat aac atg ata aac aat gat ctt gga ccg 
p*l Gly Val Thr Val lie Lys Asn Asn Met lie Asn Asn Asp Leu Gly Pro 
g 530 535 ~ 540 

^ gca aca gec caa atg get etc caa tta ttc ate aag gac tac aga tat 
yj Ala Thr Ala Gin Met Ala Leu Gin Leu Phe lie Lys Asp Tyr Arg Tyr 
yj 54 5 550 555 

%l aca tac agg tgt cac agg gga gac aca caa ate caa acg agg agg tea 
Thr Tyr Arg Cys His Arg Gly Asp Thr Gin lie Gin Thr Arg Arg Ser 
L 560 565 570 

o 

flj ttc gag eta aag aag ctg tgg gag cag acc cgc tea aag gca gga ctg 

p Phe Glu Leu Lys Lys Leu Trp Glu Gin Thr Arg Ser Lys Ala Gly Leu 
m 575 580 585 



W ttg gtt tea gat ggc gga cca aac ctg tac aac att egg aat etc cac 
ly Leu Val Ser Asp Gly Gly Pro Asn Leu Tyr Asn lie Arg Asn Leu His 
590 595 600 605 



ate. ccg gaa gtt tgc ctg aaa tgg gaa eta atg gat gaa gac tat cag 
lie Pro Glu Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin 
610 615 620 

gga aga ctt tgt aat ccc atg aac ccg ttt gtc agt cat aag gaa att 
Gly Arg Leu Cys Asn Pro Met Asn Pro Phe Val Ser His Lys Glu lie 
625 630 635 

gaa tct gta aac aat get gcg gta atg cca gee cat ggt cca gee aaa 
Glu Ser Val Asn Asn Ala Ala Val Met Pro Ala His Gly Pro Ala Lys 
64 C 64 5. 650 

age atg gaa tat gat get gtg gca act aca cac tct tgg ate' cct aag 
Ser Met Glu Tyr Asp Ala Val Ala Thr Thr His Ser Trp lie Pro Lys 
655 660 665 

aga aac cgz tec att etc aat acg agt caa agg gga ate ctt gag gat 
Arg Asn Arc Ser lie Leu Asn Thr Ser Gin Arg Gly lie Leu Glu Asp 
670 675 680 " 685 

gaa caa azg tac cag aag tgt tgc aac eta ttc gag aaa ttc ttc cct 
Glu Gin Mer Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro 
690 695 700 
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age age tea tac aga aga cca gtt gga att tec agt atg gtg gag gee 2341 
Ser Ser Ser Tyr Arg Arg Pro Val Gly lie Ser Ser Met Val Glu Ala 
705 710 ' 715 

atg gtg tct agg gee egg att gat gca cga att gac ttc gag -tct gga 2389 
Met Val Ser Arg Ala Arg lie Asp Ala Arg He Asp Phe Glu Ser Gly 
720 725 730 

agg att aag aag gaa gag ttt get gag ate atg aag ate tgt tec ace 2437 
Arg He Lys Lys Glu Glu Phe Ala Glu He Met Lys He Cys Ser Thr 
735 740 745 

att gaa gag etc aga egg caa aaa tagtgaattt agcttgtcct tcatgaaaaa 2491 
He Glu Glu Leu Arg Arg Gin Lys 
750 755 

atgccttgtt tctactaata acccggcggc ccaaaatgcc gaeteggage gaaagatata 2551 
cctcccccgg ggcegggagg tcgcgtcacc gaccacgccg ccggcccagg cgacgcgcga 2611 
cacggacacc tgtccccaaa aacgccacca tcgcagccac acaeggageg cccggggccc 2671 
tctggtcaac cccaggacac aegegggage agcgccgggc cggggacgcc ctcccggccg 2731 
cccgtgccac aegcaggggg ccggcccgtg tctccagagc gggagccgga agcattttcg 2791 
gccggcccct cctacgaccg ggacacacga gggaccgaag gccggccagg cgcgacctct 2851 
cgggccgcac gcgcgctcag ggagegctet ccgactccgc aeggggaetc gecagaaagg 2911 
ategtgaect gcattaatga atcaggggat aacgeaggaa agaacatgtg agcaaaaggc 2971 
cagcaaaagg ccaggaaccg taaaaaggee gcgttgctgg cgtttttcca taggctccgc 3031 
ccccctgacg agcatcacaa aaatcgaege tcaagtcaga ggtggcgaaa cccgacagga 3091 
ctataaagat accaggegtt tccccctgga agctccctcg tgcgctctcc tgttccgacc 3151 
ctgccgctta ccggatacct gtccgccttt ctcccttcgg gaagcgtggc gctttctcat 3211 
agctcacgct gtaggtatct cagttcggtg taggtegtte gctccaagct gggctgtgtg 3271 
cacgaacccc ccgttcagcc cgaccgctgc gccttatccg gtaactatcg tcttgagtcc 3331 
aacceggtaa gacacgactt atcgccactg gcagcagcca ctggtaacag gattagcaga 3391 
g.cgaggtatg taggcggtgc tacagagttc ttgaagtggt ggectaacta cggctacact 3451 
agaaggacag tatttggtat ctgcgctctg ctgaagccag ttaccttegg aaaaagagtt 3511 
ggtagctctt gatceggcaa acaaaccacc gctggtagcg gtggtttttt tgtttgcaag 3571 
cagcagatta cgcgcagaaa aaaaggatct caagaagatc ctttgatctt ttctacgggg 3631 
tctgacgctc agtggaacga aaactcacgt taagggattt tggtcatgag attatcaaaa 3691 
aggatcttca cctagatcct tttaaattaa aaatgaagtt ttaaatcaat ctaaagtata 3751 
tatgagtaaa cttggtctga cagttaccaa tgettaatea gtgaggcacc tatctcagcg 3811 
atctgtctat ttcgttcatc catagttgee tgactccccg tcgtgtagat aactacgata 3871 
egggaggget taccatctgg ccccagtgct gcaatgatac cgcgagaccc acgctcaccg 3931 
gctccagatt tatcagcaat aaaccagcca geeggaaggg ccgagcgcag aagtggtcct 3991 
gcaactttat ccgcctccat ccagtctatt aattgttgcc gggaagctag agtaagtagt 4051 
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tcgccagtta atagtttgcg caacgttgtt gccattgcta caggcatcgt ggtgtcacgc 4111 
tcgtcgtttg gtatggcttc attcagctcc ggttcccaac gatcaaggcg agttacatga "4171 
tcccccatgt tgtgcaaaaa agcggttagc tccttcggtc ctccgatcgt tgtcagaagt 4231 
aagttggccg cagtgttatc actcatggtt atggcagcac tgcataattc tcttactgtc 4291 
atgccatccg taagatgctt ttctgtgact ggtgagtact caaccaagtc attctgag.aa 4351 
tagtg-atgc ggcgaccgag ttgctcttgc ccggcgtcaa cacgggataa taccgcgcca 44 11 
catagcagaa ctttaaaagt gctcatcatt ggaaaacgtt ctt.cggggcg aaaactctca 44 71 
aggatcttac cgctgttgag atccagttcg atgtaaccca ctcgtgcacc caactgatct 4 531 
tcagcatctt ttactttcac cagcgtttct gggtgagcaa aaacaggaag gcaaaatgcc 4591 
gcaaaaaagg gaataagggc gacacggaaa tgttgaatac tcatactctt cctttttcaa 4651 
tattartgaa gcatttatca gggttattgt ctcatgagcg gatacatatt tgaatgtatt 4711 
tagaaaaata aacaaaagag tttgtagaaa cgcaaaaagg ccatccgtca ggatggcctt 4771 
ctgctraatt tgatgcctgg cagttt'atgg cgggcgtcct gcccgccacc ctccgggccg 4831 
ttgcttcgca acgtt'caaat ccgctcccgg ' cggatttgtc ctactcagga gagcgttcac 4891 
cgacaaacaa cagataaaac gaaaggccca gtctttcgac tgagcctttc gttttatttg 4951 
atgccrggca gttccct'act ctcgcatggg gagaccccac actaccatcg gcgctacggc 5011 
gtttcacttc tgagttcggc atggggtcag gtgggaccac cgcgctactg ccgccaggca 5071 
aattctgttt tatcagaccg cttctgcgtt ctgatttaat ctgtatcagg ctgaaaatct 5131 
tctctcatcc gccaaaacag ccaagctagc ggccgatc 5169 

<210> 27 
<211> 757 
<212> ?RT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: pHL3102 
<400> 27 

Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro Ala Gin Asn 
15 10 15 

Ala lie Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro Tyr Ser His 
20 25 - ^ 30 

Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg Thr His Gin 
35 40 45 

Tyr Ser Glu Arg Gly Arg Trp Thr Thr Asn Thr Glu Thr Gly Ala Pro 

50 55 60 

Gin Leu Asn Pro He Asp Gly Pro Leu Pro Glu Asp Asn Glu Pro Ser 
65 7 0 75 80 

Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala Phe Leu Glu 
85 90 95 

Glu Ser His Pro Gly He Phe Glu Thr Ser Cys Leu Glu Thr Met Glu 
100 105 HO 
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Val Val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Gly Arg Gin Thr- 
ill 120 125 

Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr Ala Leu Ala 
130 135 140 

Asn Thr He Glu Val Phe Arg Ser Asn Gly Leu Thr Ala Asn Glu Ser 
!45 150 * 155 160 

Gly Arg Leu He Asp Phe Leu Lys Asp Val Met Glu Ser Met Asn Lys 
165 170 175 

Glu Glu Met Glu He Thr Thr His Phe Gin Arg Lys Arg Arg Val *rg 
180 185 ~ 190 

Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr He Gly Lys Arq 
195 200 205 

Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu He Arg Ala Leu Thr Leu 
210 215 220 



m 

:=;sr 



Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys Arg Arg Ala 
225 230 235 240 

He Ala Thr Pro Gly Met Gin He Arg Gly Phe Val Tyr Phe Val Glu 
24 5 250 255 

Thr Leu Ala Arg Ser He Cys Glu Lys Leu Glu Gin Ser Gly Leu Pro 
260 265 270 

Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val Val Arg Lys 
275 280 285 

Met Met Thr Asn Ser Gin Asp Thr Glu He Ser Phe Thr lie Thr Gly 
290 295 300 

Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met Phe Leu Ala 
305 310 315 ' 320 

Met He Thr Tyr He Thr Arg Asn Gin Pro Glu Trp Phe Arg Asn Val 
325 330 335 

Leu Ser lie Ala Pro lie Met Phe Ser Asn Lys Met Ala Arg Leu Gly 
340 345 ~ 350 

Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys He Arg Thr Gin lie 
355 360 ~ 365 

Pro Ala Glu Met Leu Ala Ser lie Asp Leu Lys Tyr Phe Asn Asp Ser 
370 375 380 

Thr Arg Lys Lys He Glu Lys lie Arg Pro Leu Leu lie Asp Gly Thr 
385 390 395 400 

Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn Met Leu Ser 
405 410 415 

Thr Val Leu Gly Val Ser lie Leu Asn Leu Gly Gin Lys Arg His Thr 
420 425 430 

Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gin Ser Ser Asp Asp Phe Ala 
435 440 445 

Leu lie Val Asn Ala Pro Asn His Glu Gly He Gin Ala Gly Val Asn 
450 455 460 
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Arg Phe Tyr Arg Thr Cys Lys Leu Leu Gly lie Asn Met Ser Lys Lys 
465 470 475 480 

Lys Ser Tyr He Asn Arg Thr Gly. Thr. Phe Glu Phe Thr Ser Phe Phe 
485 490 495 

Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu Pro Ser Phe 
500 505 510 

Gly Val Ser Gly He Asn Glu Ser Ala Asp Met Ser He Gly Val Thr 
515 520 525 

Val lie Lys Asn Asn Met He Asn Asn Asp Leu Gly Pro Ala Thr Ala 
5?0 535 540 

Gin Met Ala Leu Gin Leu Phe lie Lys Asp Tyr Arg Tyr Thr Tyr Arg 
545 550 555 ~ 560 

Cys His Arg Gly Asp Thr Gin lie Gin Thr Arg Arg Ser Phe Glu Leu 
565 570 575 

Lys Lys Leu Trp Glu Gin Thr Arg Ser Lys Ala Gly Leu Leu Val Ser 
580 585 " 590 

Asp Gly Gly Pro Asn Leu Tyr Asn He Arg Asn Leu His He Pro Glu 
595 600 605 

Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin Gly Arg Leu 
610 615 620 

Cys Asn Pro Met Asn Pro Phe Val Ser His Lys Glu He Glu Ser Val 
625 630 635 640 

Asn Asn Ala Ala Val Met Pro Ala His Gly Pro Ala Lys Ser Met Glu 
645 650 655 

Tyr Asp Ala Val Ala Thr Thr His Ser Trp He Pro Lys Arg Asn Arg 
660 665 670 

Ser He Leu Asn Thr Ser Gin Arg Gly He Leu Glu Asp Glu Gin Met 
675 680 685 

Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro Ser Ser Ser 
690 695 700 

Tyr Arg Arg Pro Val Gly He, Ser Ser Met Val Glu Ala Met Val Ser 
7 05 710 715 720 

Arg Ala Arg He Asp Ala Arg He Asp Phe Glu Ser Gly Arg He Lys 
725 730 ' 735 

Lys Glu Glu Phe Ala Glu He Met Lys lie Cys Ser Thr He Glu Glu 
7 40 .745 750 



-.eu Arg Arg Gin Lys 
7 55 



<210> 28 
<211> 5169 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: pHL3103 
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<220> 
<221> CDS 

<222> (191) . . (2461) 
<400> 28 

cccaaaaaaa aaaaaaaaaa aagagtccag agtggccccg ccgctccgcg ccgggggggg 60 

9999999999 ggacactttc ggacatctgg tcgacctcca • gcatcggggg aaaaaaaaaa 120 

acaaagtgtc gcccggagta ctggtcgacc tccgaagttg ggggggagcg aaagcaggca 180 

aaccatttga atg gat gtc aat ccg act tta etc ttc ttg aaa gtt cct 229 
Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro 
1 5 10 



gcg caa aat gca ata agt act acg ttc cct tac act gga gat cct cca 
Ala Gin Asn Ala He Ser Thr Thr. Phe Pro Tyr Thr Gly Asp Pro Pro 
15 20 25 



277 



tac age cat gga aca ggg aca gga tac acc atg gac aca gtc aac agg 325 
Tyr Ser His Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arq 
30 35 40 45 

aca cac caa tat teg gaa aag ggg aaa tgg aca aca aac act gag act 373 
Thr His Gin Tyr Ser Glu Lys Gly Lys Trp Thr Thr Asn Thr Glu Thr 
50 55 60 

gga gca ccc caa ctt aat cca att gat ggc cca ttg cct gag gac aat 421 
Gly Ala Pro Gin Leu Asn Pro He Asp Gly Pro Leu Pro Glu Asp Asn 
65 70 75 



gaa cca agt gga tat gca caa aca gac tge gtc ctg gaa gca atg get 469 
Glu Pro Ser Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala 
80 85 90 

ttc ctt gaa gaa tec cat cca gga ate ttt gaa aac teg tgt ctt gag 517 
Phe Leu Glu Glu Ser His Pro Gly He Phe Glu Asn Ser Cys Leu Glu 
95 100 105 

acg atg gaa gtt gtt caa caa aca aga gtg gac aaa ctg acc caa ggc 565 
Thr Met Glu Val Val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Gly 
HO 115 120 125 

cgt cag act tat gat tgg act ttg aat aga aac cag cct get gca act 613 
Arg Gin Thr Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr 
130 135 140 

gca tta gca aac act ata gag gtc ttt aga teg aat ggt eta aca get 661 
Ala Leu Ala Asn Thr He Glu Val Phe Arg Ser Asn Gly Leu Thr Ala 
145 150 155 

aat gaa tea ggg agg etc ata gat ttc etc aag gat gtg atg gaa tea 70S 
Asn Glu Ser Gly Arg Leu He Asp Phe Leu Lys Asp Val Met Glu Ser 
160 165 170 

atg gat aag gag gaa atg gag ata aca aca cat ttc caa cga aag aga 757 
Met Asp Lys Glu Glu Met Glu He Thr Thr His Phe Gin Arq Lys Arq 
175 180 185 

aga gta aga gac aac atg acc aag aaa atg gtc aca caa aga aca ata 805 
Arg Val Arg Asp Asn Met Thr Lys Lys Met Val Thr Gin Arq Thr He 
190 195 200 205 

ggg aag aaa aag cag aga ctt aac aaa agg age tac eta ata agg get 853 
Gly Lys Lys Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu lie Arg Ala 
210 215 220 
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eta aca ttg aac aca atg acg aaa gat gca gaa aga ggt aaa ctg aag 
Leu Thr Leu Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys 
225 230 235 



901 



aga aca gca att gca aca cca ggg atg cag ate aga ggg ttt gtg tac 
Arg Arg Ala lie Ala Thr Pro Gly Met Gin lie Arg Gly Phe Val Tyr 
240 245 250 



949 



ttt gtt gag aca ctg gcg aga age att tgc gag aag ctt gaa cag tct 
Phe Val Glu Thr Leu Ala Arg Ser lie Cys Glu Lys Leu Glu Gin Ser 
255 260 265 



99: 



ggg eta cca gtt gga ggg aat gag aag aaa get aaa ttg gca aat gtc 
Gly Leu Pre Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val 
270 275 280 285 



1045 



gtg aqg aag atg atg acg aac tea caa gac act gag etc tct ttc aca 
Val Arg Lys Met Met Thr Asn Ser Gin Asp Thr Glu Leu Ser Phe Thr 
290 295 300 



1093 



ate ace gga gac aat ace aaa tgg aat gag aac caa aac ccc cga atg 1141 

lie Thr Gly. Asp Asn Thr Lys Trp Asn- Glu Asn Gin Asn Pro Arg Met 

305 310 . 315. 

ttc ctg gca atg ata aca tac ate aca aga aac caa cct gag tgg ttt 1189 

Phe Leu Ala Met lie Thr Tyr lie Thr Arg Asn Gin Pro Glu Trp Phe 
320 325 330 

aga aat gtc ttg age ate gcg ccg ata atg ttt teg aac aaa atg gcg 1237 

Arg Asn Val Leu Ser lie Ala Pro lie Met Phe Ser Asn Lys Met Ala 
335 340 345 



o 
fy 

M 

fy 



agg eta ggg aaa ggg tac atg ttc gaa age aaa age atg aag etc cga 1285 
Arg Leu Gly Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys Leu Arg 
350 355 360 " 365 

aca caa ata cca gca gaa atg eta gca agt att gat eta aaa tat ttc 1333 
Thr Gin lie. Pro Ala Glu Met Leu Ala Ser . lie Asp Leu Lys Tyr Phe 
370 375 ~ 380 



aat gaa cca aca agg aag aaa ate gag aaa ata agg cct etc ata ata 
Asn Glu Pro Thr Arg Lys Lys lie Glu Lys lie Arg Pro Leu lie lie 
385. • 390 ~ 395 



1381 



gac gec aca gee tea tta age ccg gga atg atg atg ggt atg ttc aac 
Asp Gly Thr Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn 
400 .405 410 



1429 



atg ctg agt aca gtg ttg gga gtc tea ate ctg aat ctt ggg caa aag 
Met Leu Ser Thr Val Leu Gly Val Ser lie Leu Asn Leu Gly Gin Lys 
415 420 425 



1477 



aga tac ace aaa ace aca tac tgg tgg gat gga ctt cag tec tct gat 
Arg Tyr Thr Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gin Ser Ser Asp 
430 435 440 445 



1525 



gat tt- get etc ate gtg aat gca cca aat cat gag gga ata caa gcg 
Asp Phe Ala Leu lie Val Asn Ala Pro Asn His Glu Gly lie Gin Ala 
450 455 " 460 



1573 



gga gtc gat aga ttc tac aga ace tgc aag eta ctt ggg ate aat atg 
Gly Val Asp Arg Phe Tyr Arg Thr Cys Lys Leu Val Gly lie Asn Met 
465 470 475 



1621 



age aag aaa aag tec tat ata aat agg aca gga aca ttc gaa ttc aca 
Ser Lys Lys Lys Ser Tyr He Asn Arg Thr Gly Thr Phe Glu Phe Thr 
480 485- ' 490 



1669 



age ttt ttc tat cgt tat ggg ttt gtt gec aat ttc age atg gag ctt 1717 
Ser Phe Phe Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu 
495 500 505 

ccc age ttt ggg gtg tct ggg ate aac gag' tct gcg gac atg agt att 1765 
Pro Ser Phe Gly Val Ser Gly He Asn Glu Ser Ala Asp Met Ser He 
510 515 520 * 525 

gga gtt act gtc ate aaa aac aat atg ata aac aat gat .ctt ggt cca ' 1813 
Gly Val Thr Val He Lys Asn Asn Met He Asn Asn Asp Leu Gly Pro 
530 535 ^ 540 

gca acc get caa atg gee ctt cag ctg ttc ate aaa gat tac agg tac 1861 
Ala Thr Ala Gin Met Ala Leu Gin Leu Phe He Lys Asp tyr Arg Tyr 
54 5 ■ 550 555 

acg tac egg tgc cat aga ggt gac aca caa ata caa acc cga aga tea 1909 
Thr Tyr Arg Cys His Arg Gly Asp Thr Gin He Gin Thr Arg Arg Ser 
5 60 5 65 57 0 

ttt gaa ata aag aaa ctg tgg gag caa acc cat tec aaa get gga ctg 1957 
Phe Glu lie Lys Lys Leu Trp Glu Gin Thr His Ser Lys Ala Gly Leu 
575 580 585 



Leu Val Ser Asp Gly Gly Pro Asn Leu Tyr Asn lie Arg Asn Leu His 
590 595 600 605 



SI ? tg gt( r tcc gaC ?? a ? gc ? ca aat tta tac aac att a 9 a aat ctc cac 2005 

w 

SI att cct gaa gtc tgc ttg aaa tgg gaa tta atg gat gag gat tac cag 2053 

S| He Pro Glu Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin 

„ 610 615 620 



ggg cgt tta tgc aac cca ctg aac cca ttt gtc aac cat aaa gac att 2101 
Gly Arg Leu Cys Asn Pro Leu Asn Pro Phe Val Asn His Lys Asp lie 
W 625 630 635 

m 

P gaa tea gtg aac aat gca gtg ata atg cca. gca cat ggt cca gec aaa 2149 

Glu Ser Val Asn Asn Ala Val lie Met Pro Ala His Gly Pro Ala Lys 

64 0 64 5 650 

aac atg gag tat gat. get gtt gca aca aca cac tcc tgg ate ccc aaa 2197 
Asn Met Glu Tyr Asp Ala Val Ala Thr Thr His Ser Trp lie Pro Lys 
655 660 665 

aga aat cga tcc ate ttg aat aca age caa aga gga ata ctt gaa gat 2245 
Arg Asn Arg Ser He Leu Asn Thr Ser Gin Arg Gly He Leu Glu Asp 
670 675 680 " 685 

gaa caa atg tac caa aag tgc tgc aac tta ttt gaa aaa ttc ttc ccc 2293 
Glu Gin Met Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro 
690 • 695 700 

age agt tea tac aga aga cca gtc ggg ata tcc agt atg gtg gag get 234 1 
Ser Ser Ser Tyr Arg Arg Pro Val Gly He Ser Ser Met Val Glu Ala 
705 710 715 

atg gtt tcc aga gee cga att gat gca cga att gat ttc gaa tct gga 2389 
Met Val Ser Arg Ala Arg lie Asp Ala Arg lie Asp Phe Glu Ser Gly 
720 725 730 

agg ata aag aaa gag gag ttc act gag ate atg aag ate tgt tcc acc 2437 
Arg lie Lys Lys Glu Glu Phe Thr Glu He Met Lys lie Cys Ser Thr 
735 740 745 



% % 

att gaa gag etc aga egg caa aaa tagtgaattt agcttgtcct tcatgaaaaa 2491 
lie Glu Glu Leu Arg Arg Gin Lys 
750 " 755 

atgccttgtt tctactaata acccggcggc ccaaaatgcc gaeteggage gaaagatata 2551 
cctcccccgg ggcegggagg tcgcgtcacc gaccacgccg ccggcccagg cgacgcgcga 2611 
cacggacacc tgtccccaaa aacgccacca tcgcagccac acaeggageg cccggggccc 2G71 
tctggtcaac cccaggacac aegegggage agcgccgggc cggggacgcc ctcccggccg 2731 
cccgtgccac aegcaggggg ccggcccgtg tctccagagc gggagccgga agcattttcg 2791 
gccggcccct cctacgaccg ggacacacga gggaccgaag gccggccagg cgcgacctct, 2851 
cgggccgcac gcgcgctcag ggagegctet ccgactccgc aeggggaetc gecagaaagg 2911 
ategtgaect gcat taatga . atcaggggat aacgeaggaa agaacatgtg agcaaaaggc 2971 
cagcaaaagg ccaggaaccg taaaaaggee gcgtt get gg . cgtttt tcca taggctccgc 3031 
ccccctgacg agcatcacaa aaatcgaege tcaagtcaga ggtggcgaaa cccgacagga 3091 
ctataaagat accaggegtt tccccctgga agctccctcg tgcgctctcc tgttccgacc 3151 
ctgccgctta ccggatacct gtccgccttt ctcccttcgg gaagcgtggc gctttctcat 3211 
agctcacgct gtaggtatct cagttcggtg taggtegtte gctccaagct gggctgtgtg 327 1 
cacgaacccc ccgttcagcc cgaccgctgc gccttatccg gtaactatcg tcttgagtcc 3331 
aacceggtaa gacacgactt atcgccactg gcagcagcca ctggtaacag gattagcaga 3391 
gcgaggtatg taggcggtgc tacagagttc ttgaagtggt ggectaacta cggctacact 34 51 
agaaggacag tatttggtat ctgcgctctg ctgaagccag ttaccttegg aaaaagagtt 3511 
ggtagctctt gatceggcaa acaaaccacc gctggtagcg gtggtttttt tgtttgcaag 3571 
cagcagatta cgcgcagaaa aaaaggatct eaagaagatc ctttgatctt ttctacgggg 3631 
tctgacgctc agtggaacga aaactcacgt taagggattt tggtcatgag attatcaaaa 3691 
aggatcttca cctagatcct tttaaattaa aaatgaagtt ttaaatcaat ctaaagtata 3751 
tatgagtaaa cttggtctga cagttaccaa tgettaatea gtgaggcacc tatctcagcg 3S11 
atctgtctat ttcgttcatc catagttgee tgactccccg tcgtgtagat aactacgata 3871 
egggaggget taccatctgg ccccagtgct gcaatgatac cgcgagaccc acgctcaccg 3S31 
gctccagatt tatcagcaat aaaccagcca geeggaaggg ccgagcgcag aagtggtcct 3991 
gcaactttat ccgcctccat ccagtctatt aattgttgcc gggaagctag agtaagtagt 4051 
tegecagtta atagtttgcg caacgttgtt gecattgeta caggcatcgt ggtgtcacgc 4 111 
tcgtcgtttg gtatggcttc attcagctcc ggttcccaac gatcaaggcg agttacatga 4 171 
tcccccatgt tgtgcaaaaa ageggttage tccttcggtc ctccgatcgt tgtcagaagt 4231 
aagttggccg cagtgttatc actcatggtt atggcagcac tgeataatte tcttactgtc 4291 
atgccatccg taagatgett ttctgtgact ggtgagtact caaccaagtc attcigagaa 4351 
tagtgtatgc ggegaccgag ttgctcttgc ccggcgtcaa caegggataa taccgcgcca 44 11 
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catagcagaa ctttaaaagt gctcatcatt ggaaaacgtt cttcggggcg aaaactctca 4471 
aggatcttac cgctgttgag atccagttcg atgtaaccca ctcgtgcacc caactgatct 4531 
tcagcatctt ttactttcac cagcgtttct gggtgagcaa aaacaggaag gcaaaatgcc 4591 
qcaaaaaagg gaataagggc gacacggaaa tgttgaatac tcatactctt cctttttcaa 4651 
tattattgaa gcatttatca gggttattgt ctcatgagcg gatacatatt tgaatgtatt 4711 
tagaaaaata aacaaaagag tttgtagaaa cgcaaaaagg ccatccgtca ggatggcctt 4771 
ctgottaatt tgatgcctgg cagtttatgg cgggcgtcct gcccgccacc ctccgggccg 4831 
ttgcttcgca acgttcaaat ccgctcccgg cggatttgtc ctactcagga gagcgttcac 4 891 
cgacaaacaa cagataaaac gaaaggccca gtctttcgac tgagcctttc gttttatttg 4951 
atgcctggca gttccctact ctcgcatggg gagaccccac actaccatcg gcgctacggc 5011 
gtttcacttc tgagttcggc atggggtcag gtgggaccac cgcgctactg ccgccaggca 5071 
aattctgttt tatcagaccg cttctgcgtt ctgatttaat ctgtatcagg ctgaaa'atct 5131 
tctctcatcc gccaaaacag ccaagctagc ggccgatc .5169 

<210> 29 
<21i> 757 
<212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: pHL3103 
<400> 29 

Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro Ala Gin Asn 
1 5 10 15 

Ala lie Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro Tyr Ser His 
20 25 30 

Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg Thr His Gin 
35 .40 45 

Tyr Ser Glu Lys Gly Lys Trp Thr Thr Asn Thr Glu Thr Gly Ala Pro 
50 55 60 

Gin Leu Asn Pro lie Asp Gly Pro Leu Pro Glu Asp Asn Glu Pro Ser 
65 70 75 80 

Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala Phe Leu Glu 
85 90 95 

Glu Ser His Pro Gly lie Phe Glu Asn Ser Cys Leu Glu Thr Met Glu 
100 105 110 

Val Val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Gly Arg Gin Thr 
115 120 125 

Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr Ala Leu Ala 
130 135 140 

Asn Thr He Glu Val Phe Arg Ser Asn Gly Leu Thr Ala Asn Glu Ser 
145 150 155 160 

Gly Arg Leu He Asp Phe Leu Lys Asp Val Met Glu Ser Met Asp Lys 
165 170 • 175 
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Glu Glu Met Glu He Thr Thr His Phe Gin Arg Lys Arg Arg Val Arg 
130 185 " 190 

Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr He Gly Lys Lys 
195 200 205 

Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu He Arg Ala Leu Thr Leu 
210 215 220 

Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys Arg Arg Ala 
225 230 235 ' 240 

He Ala Thr Pro Gly Met Gin He Arg Gly Phe Val Tyr Phe Val Glu 
245. • 250 " 255 

Thr Leu Ala Arg Ser He Cys Glu Lys Leu Glu Gin Ser Gly Leu Pro 
260 265 270 

Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val Val Arg Lys 
275 280 285 

Met Met Thr Asn Ser Gin Asp Thr Glu Leu Ser Phe Thr He Thr Gly 
290 295 300 



W As P Asn Thr L Y S Tr P A sn Glu Asn Gin Asn Pro Arg Met Phe Leu Ala 
%S 305 -.310 315 . 320 

Met He Thr Tyr He Thr Arg Asn Gin Pro Glu Trp Phe Arg Asn Val 

p 325 • 330 .335 

rtJ Leu Ser He Ala Pro He Met Phe Ser Asn Lys Met Ala Arg Leu Gly 
p 34 0 34 5 350 

09 

Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys Leu Arg Thr Gin He 
355 360 365 

jU 

Pro Ala Glu Met Leu Ala Ser He Asp Leu Lys Tyr Phe Asn Glu Pro 
370 375 380 

Thr Arg Lys Lys He Glu Lys lie Arg Pro Leu lie He Asp Gly Thr 
385 390 395 * 400 

Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn Met Leu Ser 
405 410 415 

Thr Val Leu Gly Val Ser He Leu Asn Leu Gly Gin Lys Arg Tyr Thr 
420 425 430 

Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gin Ser Ser Asp Asp Phe Ala 
435 440 445 

Leu He Val Asn Ala Pro Asn His Glu Gly He Gin Ala Gly Val Asp 

4 50 4 55- - 4 60 . 

Arg Phe Tyr Arg Thr Cys Lys Leu Val Gly He Asn Met Ser Lys Lys 
465 470 475 480 

Lys Ser Tyr lie Asn Arg Thr Gly Thr Phe Glu Phe Thr Ser Phe Phe 
485 490 495 

Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu Pro Ser Phe 
500 505 510 

Gly Val Ser Gly He Asn Glu Ser Ala Asp Met Ser He Gly Val Thr 
515 520 525 
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Val He Lys Asn Asn Met He Asn Asn Asp Leu Gly Pro Ala Thr Ala 
530 535 540 

Gin Met Ala Leu Gin Leu Phe lie Lys Asp Tyr Arg Tyr Thr Tyr Arq 
545 • 550 ~ 555 • . y 560 

Cys His Arc Gly Asp Thr Gin He Gin Thr Arg Arg Ser Phe Glu lie 
565 570 575 

Lys Lys Leu Trp Glu Gin Thr His Ser Lys Ala Gly Leu Leu Val Ser 

580 .585 ■ 590 

Asp Gly Gly Pro Asn Leu Tyr Asn He Arg Asn Leu His He Pro Glu' 
595 600 605 

Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin Gly Arq Leu 
610 615 620 

Cys Asn Pro Leu Asn Pro Phe Val Asn His Lys Asp He Glu Ser Val 
M* 625 630 635 640 

pi Asn Asn Ala Val He Met Pro Ala His Gly Pro Ala Lys Asn Met Glu 

Sj 645 650 ' 655 

m Tyr Asp Ala Val Ala Thr Thr His Ser Trp He Pro Lys Arq Asn Arq 

W 660 665 670 

NJ 

*y Ser He Leu Asn Thr Ser Gin Arg Gly He Leu Glu Asp Glu Gin Met 
n " 67 5 68 0 68 5 

tP Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro Ser Ser Ser 
lU 690 695 700 

O 

pU Tyr Arg Arg Pro Val Gly He Ser Ser Met Val Glu Ala Met Val Ser 
q 705 710 715 720 



Arg Ala Arg He Asp Ala Arg He Asp Phe Glu Ser Gly Arq He Lys 
725 730. 735 

Lys Glu Glu Phe Thr Glu He Met Lys He Cys Ser Thr He Glu Glu 
740 745 750 

Leu Arg Arg Gin Lys 
755 

<210> 30 
<211> 5169 
<212> DNA 

<213> Artificial - Sequence 
<220> 

<223> Description of Artificial Sequence: pHL3130 

<220> 
<221> CDS 

<222> (191) . . (2461) 
<400> 30 

cccaaaaaaa aaaaaaaaaa aagagtccag agtggccccg ccgctccgcg ccgggggggg 60 
gggggggggg ggacactttc ggacatctgg tcgacctcca gcatcggggg aaaaaaaaaa 120 
acaaagtgtc gcccggagta ctggtcgacc tccgaagttg ggggggagcg aaagcaggca 180 
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aaccatttga atg gat gtc aat ccg act tta ctt ttc tta aaa gtg cca 
Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro 
1 5 10 



229 



gca caa aat get ata age aca act ttc cct tat act gga gac cct cct 
Ala Gin Asn Ala lie Ser Thr Thr Phe Pro Tyr Thr Glv Asp Pro Pro 
15 20 25 
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tac age cat ggg aca gga aca gga tac acc atg gat act gtc aac agg 
Tyr Ser His Glv Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg 
30 35 40 45 



325 



aca cat cag tac. tea gaa agg gga aga tgg aca aca aac acc gaa act 
Thr His Gin Tyr Ser Glu Arg. Gly Arg Trp Thr Thr Asn Thr Glu Thr 
50 55 60 



373 



gga gca ccg caa etc aac ccg att gat ggg cca ctg cca gaa gac aat 
Gly Ala Pro Gin Leu Asn Pro lie Asp Gly Pro Leu Pro Glu Asp Asn 
65 70 75 



421 



gaa cca agt ggt tat gec caa aca gat tgt gta ttg gaa gca atg gec 
Glu Pro Ser Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala 
80 85 90 



469 



ttc ctt gag gaa tec cat cct ggt ate ttt gag acc teg tgt ctt gaa 
Phe Leu Glu Glu Ser His Pro Gly lie Phe Glu Thr Ser Cys Leu Glu 
95 100 105 
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acg atg gag gtt gtt cag caa aca cga gtg gac aag ctg aca caa ggc 
Thr Met Glu Val Val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Gly 
110 115 120 125 
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cga cag acc tat gac tgg act eta aat agg aac cag cct get gca aca 
Arg Gin Thr Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr 
130 135 140 
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gca ttg gee aac aca ata gaa gtg ttc aga tea aat ggc etc acg gec 
Ala Leu Ala Asn Thr lie Glu Val Phe Arg. Ser Asn Gly Leu Thr Ala 
145 150 155 
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aat gaa tct gga agg etc ata gac ttc ctt aag gat gta atg gag tea 
Asn Glu Ser Gly Arg Leu lie Asp Phe Leu Lys Asp Val Met Glu Ser 
160 165 170 
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atg aac aaa gaa gaa atg gag ate aca act cat ttt cag aga aag aga 
Met Asn Lys Glu Glu Met Glu lie Thr Thr His Phe Gin Arg Lys Arg 
175 180 185 
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cga gtg ago gac aat atg act aag aaa atg gtg aca cag aga aca ata 
Arg Val Arg Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr He 
190 195 200 205 



805 



ggt aaa agg aag cag aga ttg aac aaa agg agt tat eta att agg gca 
Gly Lys Arg Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu He Arg Ala 
210 215 220 



853 



tta acc ctg aac aca atg acc aaa gat get gag aga ggg aag eta aaa 
Leu Thr Leu Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys 
225 230 ~ 235 



901 



egg aga gca att gca aca cca ggg atg cag ate aga ggg ttt gtg tac 
Arg Arg Ala He Ala Thr Pro Gly Met Gin He Arg Gly Phe Val Tyr 
240 245 250 



949 



ttt gtt gag aca ctg gcg aga age att tgc gag aag ctt gaa cag tct 
Phe Val Glu Thr Leu Ala Arg Ser lie Cys' Glu Lys Leu Glu Gin Ser 
255 260 265 



997 



ggg eta cca gtt gga ggg aat gag aag aaa get aaa ttg gca aat gtc 1045 
Gly Leu Pro Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val 
270 275 280 285 

gtg ago aag atg atg acg aac tea caa gac aet gag etc tct ttc. aca 1093 
Val Arg Lys Met Met Thr Asn Ser Gin Asp Thr Glu Leu Ser Phe Thr 
290 295 300 

ate ace gga gac aat ace aaa tgg aat gag aac caa aac.ccc cga atg 1141 
He Thr Gly Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met 
305 310 315 

ttc ctg gca atg ata aca tac ate aca aga aac caa cct gag tgg ttt 1189 
Phe Leu Ala Met He Thr Tyr He Thr Arg Asn Gin Pro Glu Trp Phe 
320 325 330 

aga aat gtc ttg age ate gcg ccg ata atg ttt teg aac aaa atg gcg 1237 
Arg Asn Val Leu Ser He Ala Pro He Met Phe Ser Asn Lys Met Ala 
M= 335 340 345 

P 

Q agg eta ggg aaa ggg tac atg ttc gaa age aaa age atg aag etc cga 1285 

Arg Leu Gly Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys Leu Arg 
Q 350 355 360 365 

kl aca caa ata cca gca gaa atg eta gca agt att gat eta aaa tat ttc 1333 

%j Thr Gin He Pro Ala Glu Met Leu Ala Ser He Asp Leu Lys Tyr Phe 

370 375 380 

a 

fa* aat gaa cca aca agg aag aaa ate gag aaa ata agg cct etc ata ata 1381 

Asn Glu Pro Thr Arg Lys Lys He Glu Lys He Arg Pro Leu He He 
M*P 385 390 395 



IV 



gac ggc aca gee tea tta age ccg gga atg atg atg ggt atg ttc aac 1429 
Asp Gly Thr Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn 
4 00 4 05 410 

atg ctg agt aca gtg ttg gga gtc tea ate ctg aat ctt ggg caa aag 1477 
Met Leu Ser Thr Val Leu Gly Val Ser He Leu Asn Leu Gly Gin Lys 
415 420 425 

aga tac ace aaa ace aca tac tgg tgg gat gga ctt cag tec tct gat 1525 
Arg Tyr Thr Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gin Ser Ser Asp 
430 435 440 * 445 

gat ttt get etc ate gtg aat gca cca aat cat gag gga ata caa gcg 1573 
Asp Phe Ala Leu He Val Asn Ala Pro Asn His Glu Gly He Gin Ala 
4 50 4 55 4 60 

gga gtg gat aga ttc tac aga ace tgc aag eta gtt ggg ate aat atg 1621 
Gly Val Asp Arg Phe Tyr Arg Thr Cys Lys Leu Val Gly He Asn Met ■ 
465 470 475 

age aag aaa aag tec tat ata aat agg aca gga aca ttc gaa ttc aca 1669 
Ser Lys Lys Lys Ser Tyr He Asn Arg Thr Gly Thr Phe Glu Phe Thr 
480 485 490 

age ttt ttc tac cgc tat gga ttt gta gee aat ttt agt atg gag ttg 1717 
Ser Phe Phe Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu 
495 500 505 

ccc age ttt gga gta tea gga att aat gaa teg get gat atg age att 1765 
Pro Ser Phe Gly Val Ser Gly He Asn Glu Ser Ala Asp Met Ser He 
510 515 520 525 





83 

gga gta aca gtg ata aag aat aac atg ata aac aat gat ctt gga ccg 1812 

Gly Val Thr Val He Lys Asn Asn Met He Asn Asn Asp Leu Gly Pro 

530 535 ^ 540 

gca aca gcc caa atg get etc caa tta ttc ate 1 aag gac tac aga tat 1861 
Ala Thr Ala Gin Met Ala Leu Gin Leu Phe He Lys Asp Tyr Arg Tyr 
54 5 550 . 555 

aca tac agg tgt cac agg gga gac aca caa ate caa acg agg agg tea 19'- 
Thr Tyr Arg Cys His Arg Gly Asp Thr Gin He Gin Thr Arg Arg Ser 
560 565 570 

ttc gag eta aag aag ctg tgg gag cag acc cgc tea aag gca gga ctg 195" 
Phe Glu Leu Lys Lys Leu Trp Glu Gin Thr Arg Ser Lys Ala Gly L^u 
575 580 585 

ttg gtt tea gat ggc gga cca aac ctg tac aac att egg aat etc cac 2005 
Leu Val Ser Asp Gly Gly Pro Asn Leu Tyr Asn He Arg Asn Leu His 
590 595 600 " 605 

ate ccg gaa gtt tgc ctg aaa tgg gaa eta atg gat gaa gac tat cag 2052 
He Pro Glu Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin- 
610 615 620 

gga aga ctt tgt aat ccc atg aac ccg ttt gtc agt cat aag gaa att 2101 
Gly Arg Leu Cys Asn Pro Met Asn Pro Phe Val Ser His Lys Glu He 
625 630 635 

gaa tct gta aac aat get gcg gta atg cca gcc cat ggt cca gcc aaa 21*9 
Glu Ser Val Asn Asn Ala Ala Val Met Pro Ala His Gly Pro Ala Lys. 
64 0 64 5 650 

age atg gaa tat gat get gtg gca act aca cac tct tgg ate cct aag 219" 
Ser Met Glu Tyr Asp Ala Val Ala Thr Thr His Ser Trp He Pro Lys 
' 655 660 665 

aga aac cgt tec att etc aat acg agt caa agg gga ate ctt gag gat 224 5 
Arg Asn Arg Ser He Leu Asn Thr Ser Gin Arg Gly He Leu Glu Asp 
670 675 680 " 685 

gaa caa atg tac cag aag tgt tgc aac eta ttc gag aaa ttc ttc cct 2293 
Glu Gin Met Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro 
690 695 700 

age age tea tac aga aga cca gtt gga att tec agt atg gtg gag gcc 23*1 
Ser Ser Ser Tyr Arg Arg Pro Val Gly He Ser Ser Met Val Glu Ala 
705 710 715 . 

atg gtg tct agg gcc egg att gat gca cga att gac ttc gag tct gga 238- 
Met Val Ser Arg Ala Arg He Asp Ala Arg lie Asp Phe Glu Ser Gly 
720 725 730 

agg att aag aag gaa gag ttt get gag ate atg aag ate tgt tec acc 243" 
Arg He Lys Lys Glu Glu Phe Ala Glu He Met Lys He Cys Ser Thr 
735 740 745 

att gaa gag etc aga egg caa aaa tagtgaattt agcttgtcct tcatgaaaaa 249" 
He Glu Glu Leu Arg Arg Gin Lys 
750 755 

atgccttgtt tctactaata acccggcggc ccaaaatgcc gaeteggage gaaagatata 2551 

cctcccccgg ggcegggagg tcgcgtcacc gaccacgccg ccggcccagg cgacgcgcga. 2611 

cacggacacc tgtccccaaa aacgccacca tcgcagccac acaeggageg cccggggccc 2671 

tctggtcaac cccaggacac aegegggage agcgccgggc cggggacgcc ctcccggccg 2731 
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cccqtgccac acgcaggggg ccggcccgtg tctccagagc gggagccgga agcattttcg .2791 
gccggcccct cctacgaccg ggacacacga gggaccgaag gccggccagg cgcgacctct 2851 
ccggccgcac gcgcgctcag ggagcgctct ccgactccgc acggggactc gccagaaagg 2911 
atcgtgacct gcattaatga atcaggggat aacgcaggaa agaacatgtg agcaaaaggc 2971 
cagcaaaagg ccaggaaccg taaaaaggcc gcgttgctgg cgtttttcca taggctccgc 3031 
ccccctgacg agcat'cacaa aaatcgacgc tcaagtcaga ggtggcgaaa cccgacagga 3091 
ctataaagat accaggcgtt tccccctgga agctccctcg tgcgctctcc tgttccgacc 3151 
ctgccgctta ccggatacct gtccgccttt ctcccttcgg gaagcgtggc gctttctcat 3211 
acctcacgct gtaggtatct cagttcggtg taggtcgttc gctccaagct gggctgtgtg 3271 
cacgaacccc ccgttcagcc cgaccgctgc gcctt atccg . gtaactatcg tctt'gagtcc 3331 
aacccggtaa gacacgactt atcgccactg gcagcagcca ctggtaacag gattagcaga 3391 
gegaggtatg. taggcggtgc tacagagttc ttgaagtggt ggcctaacta cggctacact 3451 
aga.aggacag ta.tttggtat ctgcgctctg ctgaa.gccag ttaccttcgg aaaaagagtt 3511 
ggtagctctt gatccggcaa acaaaccacc gctggtagcg gtggtttttt tgtttgcaag 3571 
cagcagatta cgcgca'gaaa aaaaggatct caagaagatc ctttgatctt ttctacgggg 3631 
tctgacgctc agtggaacga aaactcacgt taagggattt tggtcatgag attatcaaaa 3691 
aggatcttca .cctagatcct ttta.aattaa aaatgaagtt ttaaatcaat ctaaagtata 3751 
tatgagtaaa cttggtctga cagttaccaa tgcttaatca gtgaggcacc tatctcagcg 3811 
atctgtctat ttcgttcatc catagttgcc tgactccccg tcgtgtagat aactacgata 3871 
cgggagggct taccatctgg ccccagtgct gcaatgatac cgcgagaccc acgctcaccg 3931 
gctccagatt tatcagcaat aaaccagcca gccggaaggg ccgagcgcag aagtggtcct 3991 
ccaactttat ccgcctccat ccagtctatt aattgttgcc gggaagctag agtaagtagt 4051 
tcgccagtta atagtttgcg caacgttgtt gccattgcta caggcatcgt ggtgtcacgc 4111 
tcgtcgtttg gtatggcttc attcagctcc ggttcccaac gatcaaggcg agttacatga 4171 
tcccccatgt tgtgcaaaaa agcggttagc tccttcggtc ctccgatcgt tgtcagaagt 4231 
aagttggccg cagtgttatc actcatggtt " atggcagcac tgcataattc tcttactgtc 4291 
atgccatccg taagatgctt ttctgtgact ggtgagtact caaccaagtc attctgagaa 4351 
tagtgtatgc ggcga-ccgag ttgctcttgc ccggcgtcaa cacgggataa taccgcgcca 44 11 
caiagcagaa ctttaaaagt gctcatcatt ggaaaacgtt cttcggg.gcg aaaactctca ' 4471 
aggatcttac cgctgttgag atccagttcg atgtaaccca ctcgtgcacc caactgatct 4531 
tcagcatctt ttactttcac cagcgt.ttct gggtgagcaa aaacaggaag gcaaaatgcc 4591 
gcaaaaaagg gaataagggc gacacggaaa tgttgaatac tcatactctt cctttttcaa 4651. 
tattattgaa gcatttatca gggttattgt cteatgagcg gatacatatt tgaatgtatt 4711 





p 
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tagaaaaata aacaaaagag tttgtagaaa cgcaaaaagg ccatccgtca ggatggcctt 4771 

ctgcttaatt tgatgcctgc cagtttatgg cgggcgtcct gcccgccacc ctccgggccg 4831 

ttgcttcgca acgttcaaai ccgctcccgg cggatttgtc ctactcagga gagcgttcac 4891 

cgacaaacaa cagataaaac gaaaggccca gtctttcgac tgagcctttc gttttatttg 4951 

atgcctgg-ca gttccctact ctcgcatggg gagaccccac actaccatcg gcgctacggc 5011 

gtttcacttc tgagttcggc atggggtcag gtgggaccac cgcgctactg ccgccaggca 5071 

aattctgttt tatcagaccg cttctgcgtt ctgatttaat ctgtatcagg ctgaaaatct 5121 

tctctcatcc gccaaaacac ccaagctagc ggccgatc 51€3 

<210> 31 
<211> 757 
<212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: pHL3130 
<400> 31 

Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro Ala Gin Asn 
1 5 10 15 

Ala lie Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro Tyr Ser Kis 
20 25 30 

Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg Thr His Gin 
35 40 45 

Tyr Ser Glu Arg Gly Arg Trp Thr Thr Asn Thr Glu Thr Gly Ala Pro 
50 55 60 

Gin Leu Asn Pro lie Asp Gly Pro Leu Pro Glu Asp Asn Glu Pro Ser 
65 70 .75 80 

Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala Phe Leu Glu 
85 . 90 95 

Glu Ser His Pro Gly lie Phe Glu Thr Ser Cys Leu Glu Thr Met Glu 
100 105 110 

Val Val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Gly Arg Gin Thr 
115 120 125 

Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr Ala Leu Ala 
130 135 140 

Asn Thr lie Glu Val the Arg Ser Asn Gly Leu Thr Ala Asn Glu Ser 
145 150 " 155 160 

Gly Arg Leu lie Asp Phe Leu Lys Asp Val Met Glu Ser Met Asn Lvs 
165 170 175 

Glu Glu Met Glu lie Thr Thr His Phe Gin Arg Lys Arg Arg Val Arg 
18 0 185 190 

Asp Asn Met Thr Lys Lvs Met Val Thr Gin Arg Thr lie Gly Lys Arg 
195 200 205 

Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu lie Arg Ala Leu Thr Leu 
210 215 220 





Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys Arg Arg Ala 
225 230 235 240 

He Ala Thr Pro Gly Met Gin He Arg Gly Phe Val Tyr Phe Val Glu 
24 5 250 255 

Thr Leu Ala Arg Ser He Cys Glu Lys Leu Glu Gin Ser Gly Leu Pro 
260 265 270 

Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val Val Arg Lys 
275 280 285 

Met Met Thr Asn Ser Gin Asp Thr Glu Leu Ser Phe Thr He Thr Gly 
290 295 300 

Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met Phe Leu Ala 
305 310 315 320 

Met He Thr Tyr He Thr Arg Asn Gin Pro Glu Trp Phe Arg Asn Val 
325 330 335 



Leu Ser lie Ala Pro He Met Phe Ser Asn Lys Met Ala Arg Leu Gly 
340 345 350 



Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys Leu Arg Thr Gin lie 
UJ 355 360 365 

M 

%t Pro Ala Glu Met Leu Ala Ser lie Asp Leu Lys Tyr Phe Asn Glu Pro 
370 375 380 

I; 

13 Thr Arg Lys Lys He Glu Lys lie Arg Pro Leu He lie Asp Gly Thr 
Hi 385 390 395 400 



Ala Ser Leu. Ser Pro. Gly Met Met Met Gly Met Phe Asn Met Leu Ser 
405 410 415 

Thr Val Leu Gly Val Ser lie Leu Asn Leu Gly Gin Lys Arg Tyr Thr 
420 425 " 430 

Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gin Ser Ser Asp Asp Phe Ala 
435 440 445 

Leu lie Val Asn Ala Pro. Asn His Glu Gly lie Gin Ala Gly Val Asp 
450 455 460 

Arg Phe Tyr Arg Thr Cys Lys Leu Val Gly lie Asn Met Ser Lys Lys 
465 470 475 480 

Lys Ser Tyr lie Asn Arg Thr Gly Thr Phe Glu Phe Thr Ser Phe Phe 
485 490 495 

Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu Pro Ser Phe 
500 505 510 

Gly Val Ser Gly lie Asn Glu Ser Ala Asp Met Ser lie Gly Val Thr 
515 520 525 

Val lie Lys Asn Asn Met lie Asn Asn Asp Leu Gly Pro Ala Thr Ala 
530 535 540 

Gin Met Ala Leu Gin Leu Phe lie Lys Asp Tyr Arg Tyr Thr Tyr Arg 
545 550 ' 555 ~ 560 

Cys His Arg Gly Asp Thr Gin lie Gin Thr Arg Arg Ser Phe Glu Leu 
565 570 575 



LI 

w 



r 

tsa: 



SI Lys Glu Glu Phe Ala Glu lie Met Lys He Cys Ser Thr He Glu Glu 
f£ 74 0 745 750 

S3 Leu Arg Arg Gin Lys 
D 755 

at. 

<210> 32 
<211> 5169 
<212> DNA 

<213> Artificial Seguence 
<220> ' 

<223> Description of Artificial Sequence: pHL3131 

<220> 
<221> CDS 

<222> (191) . . (2461) 
<400> 32 

cccaaaaaaa aaaaaaaaaa aagagtccag agtggccccg ccgctccgcg ccgggggggg 60 

gggggggggg ggacactttc ggacatctgg tcgacctcca gcatcggggg aaaaaaaaaa 120 

acaaagtgtc gcccggagta ctggtcgacc tccgaagttg ggggggagcg aaagcaggca 180 

aaccatttga atg gat gtc aat ccg act tta ctt ttc tta aaa gtg cca 229 
Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro 
1 5 '10 

gca caa aat get ata age aca act ttc cct tat act gga gac cct cct 277 
Ala Gin Asn Ala He Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro 
15 20 . 25 

tac age cat ggg aca gga aca gga tac acc atg"" gat act gtc aac agg 325 
Tyr Ser His Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arq 
30 35 40 45 
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Lys Lys Leu Trp Glu Gin .Thr Arg Ser Lys Ala Gly Leu Leu Val Ser 
580 585 590 

Asp Gly Gly Pro Asn Leu Tyr Asn He Arg Asn Leu His He Pro Glu 
595 600 605 

Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin Gly Arg Leu 
610 615 620 

Cys Asn Pro Met Asn Pro Phe Val Ser His Lys Glu He Glu Ser Val 
625 630 635 640 

Asn Asn Ala Ala Val Met Pro Ala His Gly Pro Ala Lys Ser Met Glu 
64 5 650 655 

Tyr Asp Ala Val Ala Thr Thr His Ser Trp He Pro Lys Arg Asn Arg 
660 665 670 

Ser He Leu Asn Thr Ser Gin Arg Gly He Leu Glu Asp Glu Gin Met 
675 680 685 



■O Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro Ser Ser Ser 
.%4 690 695 J 700 



Tyr Arg Arg Pro Val Gly He Ser Ser Met Val Glu Ala Met Val Ser 
7 05 710 715 720 



4 Arg Ala Arg lie Asp Ala Arg He Asp Phe Glu Ser Gly Arg He Lys 

725 730 735 
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aca cat cag tac tea gaa agg gga aga tgg aca aca aac acc gaa act 373' 
Thr His Gin Tyr Ser Glu Arg Gly Arg Trp Thr Thr Asn Thr Glu Thr 
50 55 60 

gga qca ccg caa etc aac ccg att gat ggg cca ctg cca gaa gac aat . 421 
Gly Ala Pro Gin Leu Asn Pro lie Asp Gly Pro Leu Pro Glu Asp Asn 
65 70 75 

gaa cca agt ggt tat gec caa aca gat tgt gta ttg gaa gca atg gec 469 
Glu Pro Ser Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala 
80 85 90 

ttc ctt gag gaa tec cat cct ggt ate ttt gag acc teg tgt eft gaa 517 
Phe Leu Glu Glu Ser His Pro Gly lie Phe Glu Thr Ser Cys Leu Glu 
95 100 105 

acg atg gag gtt gtt cag caa aca cga gtg gac aag ctg aca caa ggc 565 
Thr Met Glu Val Val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Gly 
M= HO 115 120 125 

o 

SI 



p 



cga cag acc tat gac tgg act eta aat agg aac cag cct get gca aca 6i3 
Arg Gin Thr Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr 
130 . 135 140 



(jj Qca ttg gec aac aca ata gaa gtg ttc aga tea aat ggc etc acg gec 661 
M Ala Leu Ala Asn Thr lie Glu Val Phe Arg Ser Asn Gly Leu Thr Ala 
145 150 155 

aat gaa tct gga agg etc ata gac ttc ctt aag gat gta atg gag tea 709 
W Asn Glu Ser Gly Arg Leu lie Asp Phe Leu Lys Asp Val Met Glu Ser 
TV 160 165 " 170 

P 

Q3 at 9 aac aaa gaa gaa atg gag ate aca act cat ttt cag aga aag aga 757 

Met Asn Lys Glu Glu Met Glu lie Thr Thr His Phe Gin Arg Lys Arg 
175 180 185 

cga gtg aga gac aat atg act aag aaa atg. gtg aca cag aga aca ata 805 
Arg Val Arg Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr lie 
190 195 200 " 205 

ggt aaa agg aag cag aga ttg aac aaa agg agt tat eta att agg gca 853 
Gly Lys Arg Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu lie Arg Ala 
210 215 220 

tta acc etc aac aca atg acc aaa gat get gag aga ggg aag eta aaa 901 
Leu Thr Leu Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys 
225 230 235 

egg aga gca att gca aca cca ggg atg cag ate aga ggg ttt gtg tac 949 
Arg Arg Ala He Ala Thr Pro Gly Met Gin He Arg Gly Phe Val Tyr 
240 245 250 

ttt gtt gag aca ctg gcg aga age att tgc gag aag ctt gaa cag tct 997 
Phe Val Glu Thr Leu Ala Arg Ser lie Cys Glu Lys Leu' Glu Gin Ser 
255 260 265 

ggg eta cca gtt gga ggg aat gag aag aaa get aaa ttg gca aat gtc 1045 
Gly Leu Pro Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val 
270 275 280 285 

gtg agg aag atg atg acg aac tea caa gac act gag etc tct ttc aca 1093 
Val Arg Lys Met Met Thr Asn. Ser Gin Asp Thr Glu Leu Ser Phe Thr 
290 295 300 
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ate acc gga gac aat acc aaa tgg aat gag aac caa aac ccc cga atg 1141 
lie Thr Gly Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met 

305 310 315 

ttc ctg gca atg ata aca tac ate aca. aga aac caa cct gag tgg ttt 1189 
Phe Leu Ala Met lie Thr Tyr. lie Thr Arg Asn Gin Pro Glu Trp Phe 
320 325 330 

aga aat gtc ttg age ate gcg ccg ata atg ttt teg aac aaa atg gcg 1237' 
Arq Asn Val Leu Ser lie Ala Pro lie Met Phe Ser Asn Lys Met Ala 
335 340 345 

agg eta ggg aaa ggg tac atg ttc gaa age aaa age atg aag etc cga 1265 
Arg Leu Gly Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys Leu Arg 
350 355 360 365 

aca caa ata cca gca gaa atg eta gca agt att gat eta aaa tat ttc 1333 
Thr Gin lie Pro Ala Glu Met Leu Ala Ser lie Asp Leu Lys Tyr Phe 
370 375 380 

aat gaa cca aca agg aag aaa ate gag aaa ata agg cct etc ata ata 1381 
Asn Glu Pro Thr Arg Lys Lys lie Glu Lys lie Arg Pro Leu lie lie 
385 390 395 

gac ggc aca gee tea tta age ccg gga atg atg atg ggt atg ttc aac 1429 
Asp Gly Thr Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn 
400 405 410 

atg ctg agt aca gtg ttg gga gtc tea ate ctg aat ctt ggg caa aag 1477 
Met Leu Ser Thr Val Leu Gly Val Ser lie Leu Asn Leu Gly Gin Lys 
415 420 425 

aga tac acc aaa acc aca tac tgg tgg gat gga ctt cag tec tct gat 1525 
Arg Tyr Thr Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gin Ser Ser Asp 
430 435 440 445 

gat ttt get etc ate gtg aat gca cca aat cat gag gga ata caa gcg 1573 
Asp Phe Ala Leu lie Val Asn Ala Pro Asn His Glu Gly lie Gin Ala 
450 455. 460 

gga gtg gat aga ttc tac aga acc tgc aag eta gtt ggg ate aat atg 1621 
Gly Val Asp Arg Phe Tyr Arg Thr Cys Lys Leu Val Gly lie Asn Met 
465 470 475 

age aac aaa aag tec tat ata aat agg aca gga aca ttc gaa ttc aca 1669 
Ser Lys Lys Lys Ser Tyr He Asn Arg Thr Gly Thr Phe Glu Phe Thr 
480 485 490 

age ttt ttc tat cgt tat ggg ttt gtt gee aat ttc age atg gag ctt 1717 
Ser Phe Phe Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu 
495 500 505 

ccc age ttt ggg gtg tct ggg ate aac gag tct gcg gac atg agt att 1765 
Pro Ser Phe Gly Val Ser Gly He Asn Glu Ser Ala Asp Met Ser He 
510 515 520 525 

gga gtt act gtc ate aaa aac aat atg ata aac aat gat ctt ggt cca 1813 
Gly Val Thr Val He Lys Asn Asn Met He Asn Asn Asp Leu Gly Pro 
530 535 ~ 540 

gca acc get caa atg gee ctt cag ctg ttc ate aaa gat tac agg tac 1861 
Ala Thr Ala Gin Met Ala Leu Gin Leu Phe He Lys Asp Tyr Arg Tyr 
545 550 555 

acg tac egg tgc cat aga ggt gac aca caa ata caa acc cga aga tea 1909 
Thr Tyr Arg Cys His Arg Gly Asp Thr Gin He Gin Thr Arg Arg Ser 
560 565 570 
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ttt gaa ata aag aaa ctg tgg gag caa acc cat tec aaa get gga ctg 1957 
Phe Glu He Lys Lys Leu Trp Glu Gin Thr His Ser Lys Ala Gly Leu 
575 580 585 

ctg gtc tec gac gga ggc cca aat tta tac aac att aga aat etc cac 2005 
Leu Val Ser Asp Gly Gly Pro Asn Leu Tyr Asn He Arq Asn Leu His 
"0 595 600 605 

att cc.t gaa gtc tgc ttg aaa tgg gaa tta atg gat gag gat tac cag 2053 
He Pro Glu Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin 
610 615 * 620 

ggg cgt tta tgc aac cca ctg aac cca ttt gtc aac cat aaa gac att 2101 
Gly Arg Leu Cys Asn Pro Leu Asn Pro Phe Val Asn His Lys Asp He 
625 630 635 

gaa tea gtg aac aat gca gtg ata atg cca gca cat ggt cca gee aaa 2149 
Glu Ser Val Asn Asn Ala Val He Met Pro Ala His Gly Pro Ala Lys 
640 645 650 

aac atg gag tat gat get gtt gca aca aca cac tec tgg ate ccc aaa 2197 
Asn Met Glu Tyr Asp Ala Val Ala Thr Thr His Ser Trp He Pro Lys 
655 660 665 

aga aat cga tec ate ttg aat aca age caa aga gga ata ctt gaa gat 2245 
Arg Asn Arg Ser lie Leu Asn Thr Ser Gin Arg Gly He Leu Glu Asp 
670 675 680 685 

gaa caa atg tac caa aag tgc tgc aac tta ttt gaa aaa ttc ttc ccc 2293 
Glu Gin Met Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro 
690 695 " . 700 

age agt tea tac aga aga cca gtc ggg ata tec agt atg gtg gag get 234 1 
Ser Ser Ser Tyr Arg Arg Pro Val Gly He Ser Ser Met Val Glu Ala 
705 710 715 

atg gtt tec aga gee cga att gat gca cga att gat ttc gaa tct gga 2389 
Met Val Ser Arg Ala Arg He Asp Ala Arg He Asp Phe Glu Ser Gly 
720 725 730 

agg ata aag aaa gag gag ttc act .gag ate atg aag ate tgt tec acc . 2437 
Arg He Lys Lys Glu Glu Phe Thr Glu He Met Lys He Cys Ser Thr 
735 740 - 745 

att gaa gag etc aga egg caa aaa tagtgaattt agcttgtcct tcatgaaaaa 2491 
He Glu Glu Leu Arg Arg Gin Lys 
750 755 

atgccttgtt tctactaata acccggcggc ccaaaatgcc gaeteggage gaaagatata 2551 

cctcccccgg ggcegggagg tcgcgtcacc gaccacgccg ccggcccagg cgacgcgcga 2611 

cacggacacc tgtccccaaa aacgccacca tcgcagccac acaeggageg cccggggccc 2671 

tctggtcaac cccaggacac aegegggage agcgccgggc cggggacgcc ctcccggccg 2731 

cccgtgccac aegcaggggg ccggcccgtg tctccagagc gggagccgga agcattttcg 2791 

gccggcccct cctacgaccg ggacacacga gggaccgaag gccggccagg cgcgacctct 2851 

cgggccgcac ccgcgctcag ggagegctet ccgactccgc aeggggaetc gecagaaagg 2911 

ategtgaect gcattaatga atcaggggat aacgeaggaa agaacatgtg agcaaaaggc 2971 

cagcaaaagg ccaggaaccg taaaaaggee gcgttgctgg cgtttttcca taggctccgc 3031 

ccccctgacg agcatcacaa aaatcgaege tcaagtcaga ggtggcgaaa cccgacagga 3091 
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ctataaagat accaggcgtt tccccctgga agctccctcg tgcgctctcc tgttccgacc 3151 
ctgccgctta ccggatacct gtccgccttt ctcccttcgg gaagcgtggc gctttctcat 3211 
agctcacgct gt'aggtatct cagttcggtg taggtcgttc gctccaagct gggctgtgtg 3271 
cacgaacccc ccgttcagcc cgaccgctgc gccttatccg gtaactatcg tcttgagtcc 3331 
aacccggtaa gacacgactt atcgccactg gcagcagcca ctggtaacag gattagcaga 3391 
gcgaggtatg taggcggtgc tacagagttc ttgaagtggt gg.cctaacta cggctacact 34 51 
agaaggacag tatttggtat ctgcgctctg ctgaagccag ttaccttcgg aaaaagagtt 3511 
ggtagctctt gatccggcaa acaaaccacc gctggtagcg gtggtttttt tgtttgcaag 3571 
cagcagatta cgcgcagaaa aaaaggatct caagaagatc ctttgatctt ttctacgggg 3631 
tctgacgctc agtggaacga aaactcacgt taagggattt tggtcatgag attatcaaaa 3691 
aggatcttca cctagatcct tttaaattaa aaatgaagtt ttaaatcaat ctaaagtata 3751 
tatgagtaaa cttggtctga cagttaccaa tgcttaatca gtgaggcacc tatctcagcg 3811 
atctgtctat ttcgttcatc catagttgcc tgactccccg tcgtgtagat aactacgata 3871 
cgggagggct taccatctgg ccccagtgct. gcaatgatac cgcgagaccc acgctcaccg 3931 
gctccagatt tatcagcaat aaaccagcca gccggaaggg ccgagcgcag aagtggtcct 3991 
gcaactttat ccgcctccat ccagtctatt aattgttgcc gggaagctag agtaagtagt 4051 
tcgccagtta atagtttgcg caacgttgtt gccattgcta caggcatcgt ggtgtcacgc 4111 
tcgtcgtttg gtatggcttc attcagctcc ggttcccaac gatcaaggcg agttacatga 4171 
tcccccatgt tgtgcaaaaa agcggttagc tccttcggtc ctccgatcgt tgtcagaagt 4231 
aagttggccg cagtgttatc actcatggtt atggcagcac tgcataattc tcttactgtc 4291 
atgccatccg taagatgctt ttctgtgact ggtgagtact caacc-aagtc attctgagaa 4351 
tagtgtatgc ggcgaccgag ttgctcttgc ccggcgtcaa cacgggataa taccgcgcca 4411 
catagcagaa ctttaaaagt gctcatcatt ggaaaacgtt cttcggggcg aaaactctca 4471 
aggatcitac cgctgttgag atccagttcg atgtaaccca . ctcgtgcacc caactgatct 4531 
tcagcatctt ttactttcac cagcgtttct gggtgagcaa aaacaggaag gcaaaatgcc 4591 
.gcaaaaaagg gaataagggc gacacggaaa tgttgaatac tcatactctt cctttttcaa 4651 
tattattgaa gcatttatca gggttattgt ctcatgagcg gatacatatt. tgaatgtatt 4711 
tagaaaaata aacaaaagag tttgtagaaa cgcaaaaagg ccatccgtca ggatggcctt 4771 
ctgcttaatt tgatgcctgg cagtttatgg cgggcgtcct gcccgccacc ctccgggccg 4831 
ttgcttcgca acgttcaaat ccgctcccgg cggatttgtc ctactcagga gagcgttcac 4891 
cgacaaacaa cagataaaac gaaaggccca gtctttcgac tgagccttt'c gttttatttg 4951 
atgcctggca gttccctact ctcgcatggg gagaccccac actaccatcg gcgctacggc 5011 
gtttcacttc tgagttcggc atggggtcag gtgggaccac cgcgctactg ccgccaggca 5071 
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aattctgttt tatcagaccg cttctgcgtt ctgatttaat ctgtatcagg ctgaaaatct 5131 
rctctcatcc gccaaaacag ccaagctagc ggccgatc 5169 

<210> 33 
<211> 757 
<212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: pHL3131 

<4 00> 33 • 
I-iet Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro Ala Gin Asn 
1 5 10 15 

Ala lie Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro Tyr Ser His 
20 25 30 

Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg Thr His Gin 
35 , 4 0 4 5 

P T yr Ser Glu Arg Gly Arg Trp Thr Thr Asn Thr Glu Thr Gly Ala Pro 
m 50 55 60 

* Gin Leu Asn Pro lie Asp Gly Pro Leu Pro Glu Asp' Asn Glu Pro Ser 
W 65 70 75 80 

Up 

SI Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala Phe Leu Glu 
S| 85 90 95 

* Glu Ser His Pro Gly lie Phe Glu Thr Ser Cys Leu Glu Thr Met Glu 

Tn 100 105 110 

iV 

G3 Val Val Gln Gln T hr Arg Val Asp Lys Leu Thr Gin Gly Arg Gin Thr 
03 115 120 125 



Tyr Asp Trp Thr Leu Asn Arg Asn Gln Pro Ala Ala Thr Ala Leu Ala 
130 135 140 

Asn Thr He Glu Val Phe Arg Ser Asn Gly Leu Thr Ala Asn Glu Ser 
145 150 155 160 

Gly Arg Leu He Asp Phe Leu Lys Asp Val Met Glu Ser Met Asn Lys 
165 170 175 

Glu Glu Met Glu He Thr Thr His Phe Gln Arg Lys Arg Arg Val Arg 
180 185 190 

Asp Asn Met Thr Lys Lys Met Val Thr Gln Arg Thr He Gly Lys Arq 
195 200 ~ 205 

Lys Gln Arg Leu Asn Lys Arg Ser Tyr Leu He Arg Ala Leu Thr Leu 
210 215 220 

Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys Arg Arg Ala 
225 230 235 ' " 240 

lie Ala Thr Pro Gly Met Gln He Arg Gly Phe Val Tyr Phe Val Glu 
245 250 255 

Thr Leu Ala Arg Ser lie Cys Glu Lys Leu Glu Gln Ser Gly Leu Pro 
260 265 270 

Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val Val Arg Lys 
275 280 285 
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Met Met Thr Asn Ser Gin Asp Thr Glu Leu Ser Phe Thr lie Thr Gly 
290 295 300 

Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met Phe Leu Ala 
305 310. 315 320 

Met lie Thr Tyr He Thr Arg Asn Gin Pro Glu Trp Phe Arg Asn Val 
325 330 335 

Leu Ser He Ala Pro He Met Phe Ser Asn Lys Met Ala Arg Leu Gly 
34 0 34 5 350 

Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys Leu Arg Thr Gin He 
355 . 360 365 

Pro Ala Glu Met Leu Ala Ser He Asp Leu Lys Tyr Phe- Asn Glu Pro 
370 375 380 

Thr Arg Lys Lys lie Glu Lys He Arg Pro Leu He He Asp Gly Thr 
385 390 395 400 

h* 

p Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn Met Leu Ser 
P 405 410 415 

.1 Thr Val Leu Gly Val Ser He Leu Asn Leu Gly Gin Lys Arg Tyr Thr 
T% 420 425 " 430 

Up 

SI Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gin Ser Ser Asp Asp Phe Ala 
SI 4 35 440 445 

n 

m Leu He Val Asn Ala Pro Asn His Glu Gly He Gin Ala Gly Val Asp 
!rf 450 . 455 460 

D 



Arg Phe Tyr Arg Thr Cys Lys Leu Val Gly lie Asn Met Ser Lys Lys 
465 470 475 480 

Lys Ser Tyr lie Asn Arg Thr Gly Thr Phe Glu Phe Thr Ser Phe Phe 
485 490. 495 

Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu Pro Ser Phe 
500 . 505 510 

Gly Val Ser Gly He Asn Glu Ser Ala Asp Met Ser lie Gly Val Thr 
515 520 525 

Val He Lys Asn Asn Met lie Asn Asn Asp Leu Gly Pro Ala Thr Ala 
530 535 540 

Gin Met Ala Leu Gin Leu Phe lie Lys Asp Tyr Arg Tyr Thr Tyr Arg 
545 ^ 550 555 560 

Cys His Arg Gly Asp Thr Gin lie Gin Thr Arg Arg Ser Phe Glu lie 
565 570 575 

Lys Lys Leu Trp Glu Gin Thr His Ser Lys Ala Gly Leu Leu Val Ser 
580 585 ^ 590 

Asp Gly Gly Pro Asn Leu Tyr Asn lie Arg Asn Leu His lie Pro Glu 
595 600 605 

Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin Gly Arg Leu 
610 615 620 

Cys Asn Pro Leu Asn Pro Phe Val Asn His Lys Asp lie Glu Ser Val 
625 63.0 635 64 0 
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F3 

!a»sF 
[ 3 I 



Asn Asn Ala Val lie Met Pro Ala 
645 

Tyr Asp Ala Val Ala Thr Thr His 
660 

Ser lie Leu Asn Thr Ser Gin Arg 



675 



680 



His Gly Pro Ala Lys 
650 

Ser Trp lie Pro Lys 
665 

Gly lie Leu Glu Asp 
685 

Glu Lys Phe Phe^ Pro 
700 

Ser Met Val Glu Ala 
715 

Asp Phe Glu Ser Gly 
730 

Lys lie Cys Ser Thr 
745 



Asn Met Glu 
655 

Arg Asn Arg 
67 0 

Glu Gin Met 



Ser Ser Ser 



Met Val Ser 
720 

Arq lie Lys 
735 

He Glu Glu 
750 



Tyr Gin Lys Cys Cys Asn Leu Phe 
690 695 

Tyr Arg Arg Pro Val Gly He Ser 
705 710 

Arg Ala Arg He Asp Ala Arg He 
725 

Lys Glu Glu Phe Thr Glu lie Met 
740 

Leu Arg Arg Gin Lys 
755 



<210> 34 
<211> 5169 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: pHL3203 

<220> 
<221> CDS 

<222> (191) . . (2461) 
<400> 34 

cccaaaaaaa aaaaaaaaaa aagagtccag agtggccccg ccgctccgcg ccgggggggg 60 

gggggggggg ggacactttc ggacatctgg tcgacctcca gcatcggggg aaaaaaaaaa 120 

acaaagtgtc gcccggagta ctggtcgacc tccgaagttg ggggggagcg aaagcaggca 180 

aaccatttga atg gat gtc aat ccg act tta ctt ttc tta aaa gtg cca 229 
Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro 
1 5 10 



gca caa aat get ata age aca act ttc cct tat act gga gac cct cct 
Ala Gin Asn Ala lie Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro 
15 20 " 25 
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tac age cat ggg aca gga aca gga tac acc atg gat act gtc aac agg 
Tyr Ser His Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg 
30 35 40 45 



325 



aca cat cag tac tea gaa agg gga aga tgg aca aca aac acc.gaa act 
Thr His Gin Tyr Ser Glu Arg Gly Arg Trp Thr Thr Asn Thr Glu Thr 
50 55 60 



373 



gga gca ccg caa etc aac ccg att gat ggg cca ctg cca gaa gac aat 

Gly Ala Pro Gin Leu Asn Pro lie Asp Gly Pro Leu Pro Glu Asp Asn 
65 70 75 

gaa cca agt ggt tat gec caa aca gat tgt gta ttg gaa gca atg gec 

Glu Pro Ser Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala 
80 85 90 



421 



469 



ttc ctt gag gaa tec cat cct ggt ate ttt gag ace teg tgt ctt gaa 517 
Phe Leu Glu Glu Ser His Pro Gly lie Phe Glu Thr Ser Cys Leu Glu 
95 100 ^ 105 

acg atg gag gtt gtt. cag caa aca cga gtg qac aag ctg aca caa gac 565 
Thr Met Glu Val Val Gin Gin Thr Arg Val Asp Lys "Leu Thr Gin Gly 
110 115 120 125 

cga' cag acc tat gac tgg act eta aat agg aac cag cct get gca aca 613 
Arg Gin Thr Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr 
130 135 140 

gca ttg gec aac aca ata gaa. gtg ttc aga tea aat ggc etc acg gee 661 
Ala Leu Ala Asn Thr lie Glu Val Phe Arg Ser Asn Gly Leu Thr Ala 
145 . ■ 150 155 

aat gaa tct gga agg etc ata gac ttc ctt aag gat gta atg gag tea 709 
Asn Glu Ser Gly Arg Leu lie Asp Phe Leu Lys Asp Val Met Glu Ser 
160 165 170 

atg aac aaa gaa gaa atg gag ate aca act cat ttt cag aga aag aga 757 
Met Asn Lys Glu Glu Met Glu lie Thr Thr His Phe Gin Arg Lys Arg 
1^5 180 185 

cga gtg aga gac aat atg act aag aaa atg gtg aca cag aga aca ata 805 
Arg Val Arg Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr lie 
190 195 200 " 205 

ggt aaa agg aag cag aga ttg aac aaa agg agt tat eta att agg gca 853 
Gly Lys Arg Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu lie Arg Ala 
210 215 " 220 

tta acc ctg aac aca atg acc aaa gat get gag aga ggg aag eta aaa 901 
Leu Thr Leu Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys 
225 • 230 235 

egg aga gca att gca acc cca ggg atg caa . ata agg ggg ttt gta tac 94 9 
Arg Arg Ala lie Ala Thr Pro Gly Met Gin lie Arg Gly Phe Val Tyr 
240 245 250 

ttt gtt gag aca eta gca agg agt ata tgt gag aaa ctt gaa caa tea 997 
Phe Val Glu Thr Leu Ala Arg Ser lie Cys Glu Lys Leu Glu Gin Ser 
255 260 265 

gga ttg cca gtt gga ggc aat gag aag aaa gca aag ttg gca aat gtt 1045 
Gly Leu Pro Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val 
270 275 280 285 

gta agg aag atg atg acc aat tct cag gac act gaa att tct ttc acc 1093 
Val Arg Lys Met ' Met Thr Asn Ser Gin Asp Thr Glu lie Ser Phe Thr 
290 295 300 

ate act gga gat aac acc aaa tgg aac gaa aat cag aac cct egg atg 1141 
lie Thr Gly Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met 
305 310 315 

ttt ttg gee atg ate aca tat ata acc aga aat cag ccc gaa tgg ttc 1189 
Phe Leu Ala Met He Thr Tyr He Thr Arg Asn Gin Pro Glu Trp Phe 
320 325 330 

aga aat gtt eta agt att get cca ata atg ttc tea aac aaa atg gcg 1237 
Arg Asn Val Leu Ser He Ala Pro He Met Phe Ser Asn Lys Met Ala 
335 340 345 



96 



aga ctg gga aag ggg tac atg ttt gag age aag agt atg aaa att aga 1285 
Arg Leu Gly Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys lie Arg 
350 355 360 365 

act caa ata cct gca gaa atg eta gca age ate gat ttg aaa tac ttc 1333 
Thr Gin lie Pro Ala Glu Met Leu Ala Ser He Asp Leu Lys Tyr Phe 
370 375 " 380 

aat gat tea act aga aag aag att gaa aaa ate egg ccg etc t.ta ata 1381 
Asn Asp Ser Thr Arg Lys Lys He Glu Lys He Arg Pro Leu Leu He 
385 390 395 

gat ggg act gca tea tzg age cct gga atg atg atg ggc atg ttc" aat 1429 
Asp GJ y Thr Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn 
400 405 * 410 

atg tta agt act gta tta ggc gtc. tec ate ctg aat ctt gga caa aag 1477 
Met Leu Ser Thr Val Leu Gly Val Ser lie Leu Asn Leu Gly Gin Lys 
415 420 425 

M= aga cac ace aag act act tac tgg tgg gat ggt ctt caa tct tct gat 1525 
P A rg; His Thr Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gin Ser Ser Asp 
p 430 435 440 445 

W 



gat ttt get ctg att grg aat gca ccc aat cat gaa ggg att caa gee 1573 

Asp Phe Ala Leu He Val Asn Ala Pro Asn His Glu Gly He Gin Ala 

450 455 460 

!* 

J gga gtc aac agg ttt tat cga acc tgt aag eta ctt gga att aat atg 1621 

Gly Val Asn Arg Phe Tyr Arg Thr Cys Lys Leu Leu Gly He Asn Met 

n 4 65 4 70 4 75 



age aag aaa aag tct tac ata aac aga aca ggt aca ttt gaa ttc aca 1669 
Ser Lys Lys Lys Ser Tyr He Asn Arg Thr Gly Thr Phe Glu Phe Thr 
ill 480 485 * 490 



age ttt ttc tat cgt tat ggg ttt gtt gee aat ttc age atg gag ctt .1717 
MsF Ser Phe Phe Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu 
495 500 505 

ccc age ttt ggg gtg tct ggg ate aac gag tct gcg gac atg agt att 1765 
Pro Ser Phe Gly Val Ser Gly He Asn Glu Ser Ala Asp Met Ser He 
510 515 520 525 

gga gtt act gtc ate aaa aac aat atg ata aac aat gat ctt ggt cca 1813 
Gly Val Thr Val He Lys Asn Asn Met lie Asn Asn Asp Leu Gly Pro 
530 535 .540 

gca acc get caa atg gee ctt cag ctg ttc ate aaa gat tac agg tac 1861 
Ala Thr Ala Gin Met Ala Leu Gin Leu Phe lie Lys Asp Tyr Arg Tyr 
545 550 ^ 555 

acg tac egg tgc cat aca ggt gac aca caa ata caa acc cga aga tea 1909 
Thr Tyr Arg Cys His Arg Gly Asp Thr Gin He Gin Thr Arg Arg Ser 
560 565 570 

ttt gaa ata aag aaa ctg tgg gag caa acc cat tec aaa get gga ctg 1957 
Phe Glu lie Lys Lys Leu Trp Glu Gin Thr His Ser Lys Ala Gly Leu 
575 580 585 

ctg gtc tec gac gga ggc cca aat ttg tac aac att egg aat. etc cac 2005 
Leu Val Ser Asp Gly Gly Pro Asn Leu Tyr Asn lie Arg Asn Leu His 
590 595 600 " 605 

ate ccg gaa gtt tgc ctg aaa tgg gaa eta atg gat gaa gac tat cag 2053 
He Pro Glu Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin 
610 615 620 



97 



gga aga ctt tgt aat ccc atg aac ccg ttt gtc agt cat aag gaa att 2101 
Gly Arg Leu Cys Asn Pro Met Asn Pro Phe Val Ser His Lys Glu lie 
625 630 635 

gaa tct gta aac aat. get gcg gta atg cca gec cat ggt cca gec aaa 214 9 
Glu Ser Val Asn Asn Ala Ala Val Met Pro Ala His Gly Pro Ala Lys 
640 645 650 

age atg gaa tat gat get gtg gca act aca cac tct tgg ate cct aag 2197 
Ser Met Glu Tyr Asp Ala Val Ala Thr Thr His Ser Trp lie Pro Lys 
655 660 665 

aga aac cgt tec att etc aat acg agt caa agg gga ate ctt gag gat 2145 
. Arg Asn Arg Ser lie Leu Asn Thr Ser Gin Arg Gly lie Leu Glu Asp 
670 675 680 685 

gaa caa atg tac cag aag tgt tgc aac eta ttc gag aaa ttc ttc cct 2293 
Glu Gin Met Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro 
690 695 700 

age age tea tac aga aga cca gtt gga att tec agt atg gtg gag gee 22 4 1 
Ser Ser Ser Tyr Arg Arg Pro Val Gly lie Ser Ser Met Val Glu Ala 
705 710 715 

atg gtg tct agg gec egg att gat gca cga act gac ttc gag tct gga 22 59 
Met Val Ser Arg Ala Arg lie Asp Ala Arg lie Asp Phe Glu Ser Gly 
720 725 730 

agg att aag aag gaa gag ttt get gag ate atg aag ate tgt tec acc 2437 
Arg lie Lys Lys Glu Glu Phe Ala Glu lie Met Lys lie Cys Ser Thr 
735 740 745 

att gaa gag etc aga egg caa aaa tagtgaattt agcttgtcct tcatgaaaaa 24 91 
lie Glu Glu Leu Arg Arg Gin Lys 
750 755 

atgccttgtt tctactaata acccggcggc ccaaaatgcc gaeteggage gaaagatata 2551 
cctcccccgg ggcegggagg tcgcgtcacc gaccacgccg ccggcccagg cgacgcgcga 2611 
cacggacacc tgtccccaaa aacgccacca tcgcagccac acaeggageg cccggggccc 2t~l 
tctggtcaac cccaggacac aegegggage agcgccgggc cggggacgcc ctcccggccg 27 51 
cccgtgccac aegcaggggg ccggcccgtg tctccagagc gggagccgga agcattttcg 27 91 
gccggcccct cctacgaccg ggacacacga gggaccgaag gccggccagg cgcgacctct 2831 
cgggccgcac gcgcgctcag ggagegctet ccgactccgc aeggggaetc gecagaaagg 2911 
ategtgaect gcattaatga atcaggggat aacgeaggaa agaacatgtg agcaaaaggc 29~1 
cagcaaaagg ccaggaaccg taaaaaggee gcgttgctgg cgtttttcca taggctccgc 302 1 
ccccctgacg agcatcacaa aaatcgaege tcaagtcaga ggtggcgaaa cccgacagga 3C91 
ctataaagat accaggegtt tccccctgga agctccctcg tgcgctctcc tgttccgacc 315 1 
ctgccgctta ccggatacct gtccgccttt ctcccttcgg gaagcgtggc gctttctcat 32 11 
agctcacgct gtaggtatct cagttcggtg taggtegtte gctccaagct gggctgtgtg 32" 1 
cacgaacccc ccgttcagcc cgaccgctgc gccttatccg gtaactatcg tcttgagtcc 3511 
aacceggtaa gacacgactt atcgccactg gcagcagcca ctggtaacag gattagcaga 33 91 
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gcgaggtatg taggcggtgc tacagagttc ttgaagtggt ggcctaacta cggctacact 3451 
agaaggacag tatttggtat ctgcgctctg ctgaagccag ttaccttcgg aaaaagagtt 3511 
ggtagctctt gatccggcaa acaaaccacc gctggtagcg gtggtttttt tgtttgcaag 3571 
cagcagatta cgcgcagaaa aaaaggatct caagaagatc ctttgatctt ttctacgggg 3631 
tctgacgctc agtggaacga aaactcacgt taagggattt tggtcatgag attatcaaaa 3691 
aggatcttca cctagatcct tttaaattaa- aaatgaagtt ttaaatcaat ctaaagtata 3751- 
tatgagcaaa cttggtctga cagttaccaa tgcttaatca gtgaggcacc tatctcagcg 3811 
atctgtctat ttcgttcatc catagttgcc tgactccccg tcgtgtagat aactacgata 3871 
cgggagggct taccatctgg ccccagtgct gcaatgatac cgcgagaccc acgctcaccg 3931 
gctccagatt tatcagcaat aaaccagcca gccggaaggg ccgagcgcag aagtggtcct 3991 
y. gcaactttat ccgcctccat ccagtctatt aattgttgcc gggaagctag agtaagtagt 4051 
EJ tcgccagtta atagtttgcg caacgttgtt gccattgcta caggcatcgt ggtgtcacgc 4111 
^jj tcgtcgtttg gtatggcttc attcagctcc ggttcccaac gatcaaggcg agttacatga 4171 
yj tcccccatgt tgtgcaaaaa agcggttagc tccttcggtc ctccgatcgt tgtcaqaagt 4231 

SI 

uy aagttggccg cagtgttatc actcatggtt atggcagcac tgcataattc tcttactgtc 4291 



atgccatccg taagatgctt ttctgtgact ggtgagtact caaccaagtc attctgagaa 4351 

fU tagtgtatgc ggcgaccgag ttgctcttgc ccggcgtcaa cacgggataa taccgcgcca 44 11 

'.P 

pj catagcagaa ctttaaaagt gctcatcatt ggaaaacgtt cttcggggcg aaaactctca 4471 

it** 

W aggatcttac cgctgttgag atccagttcg atgtaaccca ctcgtgcacc caactgatct 4531 
tcagcatctt ttactttcac cagcgtttct gggtgagcaa aaacaggaag gcaaaatgcc 4591 
gcaaaaaagg gaataagggc gacacggaaa tgttgaatac tcatactctt cctttttcaa 4651 
tattattgaa gcattta'tca gggttattgt ctcatgagcg gatacatatt tgaatgtatt 4711 
tagaaaaata aacaaaagag tttgtagaaa cgcaaaaagg ccatccgtca ggatggcctt 4771 
ctgcttaatt tgatgcctgg cagtttatgg cgggcgtcct gcccgccacc ctccgggccg 4831 
ttgcttcgca acgttcaaat ccgctcccgg cggatttgtc ctactcagga gagcgttcac 4891 
cgacaaacaa cagataaaac gaaaggccca gtctttcgac tgagcctttc gttttatttg 4951 
atgcctggca gttccctact ctcgcatggg gagaccccac actaccat.cg gcgctacggc 5011 
gtttcacttc tgagttcggc atggggtcag gtgggaccac cgcgctactg ccgccaggca 5071 
aattctgttt tatcagaccg cttctgcgtt ctgatttaat ctgtatcagg ctgaaaatct 5131 
tctctcatcc gccaaaacag ccaagctagc ggccgatc 5169 

<210> 35 
<211> 757 
<212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: pHL3203 
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<400> 35 

Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro Ala Gin Asn 
1 5 io 15 



5? 

C3 
SI 

w 

SI' 



rv 



Ala He Ser Thr Thr ' Phe Pro Tyr Thr Gly Asp Pro Pro Tyr Ser His 
20 25 30 

Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg Thr His Gin 
35 4 0 4 5 

Tyr Ser Glu Arg Gly Arg Trp Thr Thr Asn Thr Glu Thr Gly Ala Pro 
50 55 60 

Gin Leu Asn Pro He Asp Gly. Pro Leu Pro Glu Asp Asn Glu Pro Ser 
65 70 75 L 80 

Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala Phe Leu Glu 
85 90 95 

Glu Ser His Pro Gly He Phe Glu Thr Ser Cys Leu Glu Thr Met Glu 
100 105 110 

Val Val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Gly Arg Gin Thr 
115 120 125 

Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr Ala Leu Ala 
130 135 140 

Asn Thr He Glu Val Phe Arg Ser Asn Gly Leu Thr Ala Asn Glu Ser 
145 150 155 160 

Gly Arg Leu He Asp Phe Leu Lys Asp Val Met Glu Ser Met Asn Lys 
165 170 175 

Glu Glu Met Glu He Thr Thr His Phe Gin Arg Lys Arg Arg Val Arg 
180- 185 190 

Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr He Gly Lys Arg 
195 200 205 

Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu lie Arg Ala Leu Thr Leu 
210 215 220 

Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys Arg Arg Ala 
225 230 235 " 240 

lie Ala Thr Pro Gly Met Gin He Arg Gly Phe Val Tyr Phe Val Glu 
245 250 " 255 

Thr Leu Ala Arg Ser lie Cys Glu Lys Leu Glu Gin Ser Gly Leu Pro 
260 265 270 

Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val Val Arq Lys 
275 280 285 

Met Met Thr Asn Ser Gin Asp Thr Glu lie Ser Phe Thr lie Thr Gly 
290 295 300 



Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met Phe Leu Ala 
305 310 315 320 

Met lie Thr Tyr He Thr Arg Asn Gin Pro Glu Trp Phe Arg Asn Val 

325 . 330 335 

Leu Ser lie Ala Pro lie Met Phe Ser Asn Lys Met Ala Arg Leu Gly 
340 345 350 
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Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys lie Arg Thr Gin lie 
355 360 365 

Pro Ala Glu Met Leu Ala Ser lie Asp Leu Lys Tyr Phe Asn Asp Ser 
370 375 380 

Thr Arg Lys Lys lie Glu Lys He Arg Pro Leu Leu He Asp Gly Thr 
385 390 395 400 

Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn. Met Leu Ser 
^05 410 415 

Thr Val Leu Gly Val Ser He Leu Asn Leu Gly Gin Lys Arg His Thr 
420 425 ' 430 

Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gin Ser Ser Asp Asp Phe Ala 
435 440 445 

Leu He Val Asn Ala Pro Asn His Glu Gly He Gin Ala Gly Val Asn 
450 455 460 

Arg Phe Tyr Arg Thr Cys Lys Leu Leu Gly He Asn Met Ser Lys Lys 
465 470 475 480 

Lys Ser Tyr He Asn Arg Thr Gly Thr Phe Glu Phe Thr Ser Phe Phe 
485 490 495 

Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu Pro Ser Phe 
500 505 510 

Gly Val Ser Gly lie Asn Glu Ser Ala Asp Met Ser He Gly Val Thr 
515 520 525 

Val lie Lys Asn Asn Met He Asn Asn Asp Leu Gly Pro Ala Thr Ala 
530 535 540 

Gin Met Ala Leu Gin Leu Phe lie Lys Asp Tyr Arg Tyr Thr Tyr Arg 
545 550 .555 ~ 560 

Cys His Arg Gly Asp Thr Gin lie Gin Thr Arg Arg Ser Phe Glu He 
565 570 575 

Lys Lys Leu Trp Glu Gin Thr His Ser Lys Ala Gly Leu Leu Val Ser 
580 585 590 

Asp Gly Gly Pro Asn Leu Tyr Asn lie Arg Asn Leu His lie Pro Glu 
595 600 605 

Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin Gly Arg Leu 
610 615 620 

Cys Asn Pro Met Asn Pro Phe Val Ser His Lys Glu He Glu Ser Val 
625 630 635 640 

Asn Asn Ala Ala Val Met Pro Ala His Gly Pro Ala Lys Ser Met Glu 
645 650 J 655 

Tyr Asp Ala Val Ala Thr Thr His Ser Trp lie Pro Lys Arg Asn Arg 
660 665 670 

Ser lie Leu Asn Thr Ser Gin Arg Gly lie Leu Glu Asp Glu Gin Met 
675 680 685 

Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro Ser Ser Ser 
690 695 700 
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.Tyr Arg Arg Pro Val Gly He Ser Ser Met Val Glu Ala Met Val Ser 
7 05 710 715 720 

Arg Ala Arg He Asp Ala Arg He Asp Phe Glu Ser Gly Arg He Lys 
725 730 735 

Lys Glu Glu Phe Ala Glu He Met Lys lie Cys Ser Thr He Glu Giu 
740 745 750 

Leu Arg Arg Gin Lys 
7 55 



<210> 36 
<211> 5169 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: pHL3204 

<220> 
<221> CDS 



D 

<222> (191) . . (2461) 

%l 

MJ <400> 36 

L?J cccaaaaaaa aaaaaaaaaa aagagtccag agtggccccg ccgctccgcg ccggggqcgg 60 

SJ ' 

«y gggggggggg ggacactttc ggacatctgg tcgacctcca gcatcggggg aaaaaaaaaa 120 
* acaaagtgtc gcccggagta ctggtcgacc tccgaagttg ggggggagcg aaagcagoca 180 

.C3 

HJ aaccatttga atg gat gtc aat ccg act tta ctt ttc tta aaa gtg cca 229 
E3 Met As P Val Asn Pro Tn ** Leu Leu Phe Leu Lys Val Pro 

| 1 5 10 

P gca caa aat get ata age aca act ttc cct tat act gga gac cct cct 277 

MJ Ala Gin Asn Ala He Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro 
15 20 25 

tac age cat ggg aca gga aca gga tac acc atg gat act gtc aac ago 325 
Tyr Ser His Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arc 
30 35 40 45 

aca cat cag tac tea gaa agg gga aga tgg aca aca aac acc gaa act 373 
Thr His Gin Tyr Ser Glu Arg Gly Arg Trp Thr Thr Asn Thr Glu Thr 
50 55 60 

gga gca ccg caa etc aac ccg att gat ggg cca ctg cca gaa gac aat 421 
Gly Ala Pro Gin Leu Asn Pro He Asp Gly Pro Leu Pro Glu Asp Asn 
65 70 75 

gaa cca agt ggt tat gee caa aca gat tgt gta ttg gaa gca atg gec 469 
Glu Pro Ser Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala 
80 85 90 

ttc ctt gag gaa tec cat cct ggt ate ttt gag acc teg tgt ctt gaa 517 
Phe Leu Glu Glu Ser His Pro Gly lie Phe Glu Thr Ser Cys Leu Glu 
95 100 105 

acg atg gag gtt gtt cag caa aca cga gtg gac aag ctg aca caa ggc 565 
Thr Met Glu Val Val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Gly 
HO 115 120 125 

cga cag acc tat gac tgg act eta aat agg aac cag cct get gca aca 613 
Arg Gin Thr Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr 
130 135 140 



% ,02 ^) 



gca ttg gcc aac aca ata gaa gtg ttc aga tea aat ggc etc acg gec 661 
Ala Leu Ala Asn Thr lie Glu Val Phe Arg Ser Asn Gly Leu Thr Ala 
145 150 155 



aat gaa tct gga agg etc ata gac ttc ctt aag gat gta atg gag tea 
Asn Glu Ser Gly Arg Leu lie Asp Phe Leu Lys Asp Val Met Glu Ser 
160 165 170 
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atg aac aaa gaa gaa atg gag ate aca act cat ttt ' cag aga aag aga 757 
Met Asn Lys Glu Glu Met Glu lie Thr Thr His Phe Gin Arg Lys Arg 
175 180 185 

cqa gtg aga gac aat atg act aag. aaa atg gtg aca cag aga aca ata 805 
Arg Val. Arg Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr He 
190 195 200 205 

ggt aaa agg aag cag aga ttg aac aaa agg agt tat eta att agg gca 853 
Gly Lys Arg Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu He Arg Ala 
210 215 220 

tta acc c.tg aac aca atg acc aaa gat get gag aga ggg aag eta aaa 90l 
Leu Thr Leu Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys 
225 230 235 

egg aga gca att gca acc cca ggg atg caa ata agg ggg ttt gta tac 94 9 
Arg Arg Ala He Ala Thr Pro Gly Met Gin He Arg Gly Phe Val Tyr 
240 245 250 

ttt gtt gag aca eta gca agg agt ata tgt gag aaa ctt gaa caa tea 997 
Phe Val Glu Thr Leu Ala Arg Ser lie Cys Glu Lys Leu Glu Gin Ser 
255 260 265 

gga ttg cca '.gtt gga ggc aat gag aag aaa gca aag ttg gca aat gtt 1045 
Gly Leu Pro Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val 
270 275 280 285 

gta agg aag atg atg acc aat tct cag gac act gaa att tct ttc acc 1093 
Val Arg Lys Met Met Thr Asn Ser Gin Asp Thr Glu He Ser Phe Thr 
290 295 300 

ate act gga gat aac acc aaa tgg aac gaa aat cag aac cct egg atg 114 1 
He Thr Gly Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met 
305 310 315 

ttt ttg gcc atg ate aca tat ata acc aga aat cag ccc gaa tgg ttc 1189 
Phe Leu Ala Met He Thr Tyr He Thr Arg Asn Gin Pro Glu Trp Phe 
320 325 330 

aga aat gtt eta agt att get cca ata atg ttc tea aac aaa atg gcg 1237 
Arg Asn Val Leu Ser He Ala Pro He Met Phe Ser Asn Lys Met Ala 
335 340 345 

aga ctg gga aag ggg. tac atg ttt gag age aag agt atg aaa att aga 1285 
Arg Leu Gly Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys He Arg 
350 355 360 ' 365 

act caa ata cct gca gaa atg eta gca age ate gat ttg aaa tac ttc 1333 
Thr Gin He Pro Ala Glu Met Leu Ala Ser He Asp Leu Lys Tyr Phe 
370 375 380 

aat gat tea act aga aag aag att gaa aaa ate egg ccg etc tta ata 1381 
Asn Asp Ser Thr Arg Lys Lys He Glu Lys He Arg Pro Leu Leu He 
385 390 J 395 
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gat ggg act gca tea ttg age cct gga atg atg atg ggc atg ttc aat 
Asp Gly Thr Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn 
400 405 410 

atg tta agt act gta tta ggc gtc tec ate ctg aat ctt gga caa aag 
Met Leu Ser Thr Val Leu Gly Val Ser He Leu Asn Leu Gly Gin Lvs 
415 420 425 

aga cac acc aag act act tac tgg tgg gat ggt ctt caa tct tct gat 
Arg His Thr Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gin Ser Ser Asp 
«0 435 440 445 

gat ttt get ctg. att gtg aat gca ccc aat cat gaa ggg att caa gee 
Asp Phe Ala Leu He Val Asn Ala Pro Asn His Glu Gly He Gin aia 
4 50 4 55 4 60 

gga gtc aac agg ttt tat cga acc tgt aag eta ctt gga att aat atg 
Gly Val Asn Arg Phe Tyr Arg Thr Cys Lys Leu Leu Gly He Asn Met 
465 470 475 

age aag aaa aag tct tac ata aac aga aca ggt aca ttt gaa ttc aca 
Ser Lys Lys Lys Ser Tyr He Asn Arg. Thr Gly Thr Phe Glu Phe Thr 
480 485 490 

age ttt ttc tac cgc tat gga ttt gta gee aat ttt agt atg gag ttg 
Ser Phe Phe Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu 
495 500 505 

ccc age ttt gga gta tea gga att aat gaa teg get gat atg age att 
Pro Ser Phe Gly Val Ser Gly lie Asn Glu Ser Ala Asp Met Ser He 
51 ° 515 ' 520 ' 525 

gga gta aca gtg ata aag aat aac atg ata aac aat gat ctt gga ccg 
Gly Val Thr Val He Lys Asn Asn Met He Asn Asn Asp Leu Gly Pro 
530 535 540 

gca aca gee caa atg get etc caa tta ttc ate aag gac tac aga tat 
Ala Thr Ala Gin Met Ala Leu Gin Leu Phe He Lys Asp Tyr Arg Tyr 
54 5 550 ' 555 

aca tac agg tgt cac agg gga gac aca caa ate caa acg agg agg tea 
Thr Tyr Arg Cys His Arg Gly Asp Thr Gin He Gin Thr Arg Arg Ser 
5 60 5 65 57 0 

ttc gag eta aag aag ctg tgg gag cag acc cgc tea aag gca gga ctg 
Phe Glu Leu Lys Lys Leu Trp Glu Gin Thr Arg Ser Lys Ala Gly Leu 
575 580 585 



ttg gtt tea gat ggc gga cca aac ctg tac aac att aga aat etc cac 

Leu Val Ser Asp Gly Gly Pro Asn Leu Tyr Asn lie Arg Asn Leu His 

590 595 600 605 

att cct gaa gtc tgc ttg aaa tgg gaa tta atg gat gag gat tac cag 

He Pro Glu Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin 

620 



610 



615 



ggg cgt tta tgc aac cca ctg aac cca ttt gtc aac cat aaa gac att 
Gly Arg Leu Cys Asn Pro Leu Asn Pro Phe Val Asn His Lys Asp lie 
625 630 635 



gaa tea gtg aac aat gca gtg ata atg cca gca cat ggt cca gee aaa 
Glu Ser Val Asn Asn Ala Val lie Met Pro Ala His Gly Pro Ala Lys 
640 645 650 



aac atg gag tat gat get gtt gca aca aca cac tec tgg ate ccc aaa 
Asn Met Glu Tyr Asp Ala Val Ala Thr Thr His Ser Trp lie Pro Lvs 
655 660 665 
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aga aat cga tec ate ttg aat aca age caa aga gga ata ctt qaa gat 2245 
Arg Asn Arg Ser He Leu Asn Thr Ser Gin Arg Gly He Leu Glu Asp 
670 675 680 685 

gaa caa atg tac caa aag tgc tgc aac tta ttt gaa aaa ttc ttc ccc 22<n 
Glu Gin Met -Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro 
690 695 700 

age agt tea tac aga aga cca gtc ggg ata tec agt atg gtg gag get 2341 
Ser Ser Ser Tyr Arg Arg Pro Val Gly He Ser Ser Met Val Glu Ala 
7 °5 710 715 



atg gtt tec aga gec cga att gat gca cga att gat ttc gaa tc't gga 
Met Val Ser Arg Ala Arg He Asp Ala Arg He Asp Phe Glu Ser Gly 
7 20 725 " 730 



2389 



agg ata aag aaa gag gag ttc act gag ate atg aag ate tgt tec acc 2437 
Arg lie Lys Lys Glu Glu Phe Thr Glu He Met Lys He Cys Ser Thr 
735 740 745 



att gaa gag etc aga egg caa aaa tagtgaattt agcttgtcct tcatgaaaaa 2491 
P He Glu Glu Leu Arg Arg Gin Lys 
750 755 

UJ 

~j atgccttgtt tctactaata acccggcggc ccaaaatgcc gaeteggage gaaagatata 2551 

i^S cctcccccgg ggcegggagg tcgcgtcacc gaccacgccg ccggcccagg cgacgcgcga 2611 

« cacggacacc tgtccccaaa aacgccacca tcgcagccac acaeggageg cccggggccc 2671 

j^j tctggtcaac cccaggacac aegegggage agcgccgggc cggggacgcc ctcccggccg 2731 

•P cccgtgccac aegcaggggg ccggcccgtg tctccagagc gggagccgga agcattttcg 2791 

P gccggcccct cctacgaccg ggacacacga gggaccgaag gccggccagg cgcgacctct 2851 

fU ' 

cgggccgcac gcgcgctcag ggagegctet ccgactccgc aeggggaetc gecagaaagg 2911 
ategtgaect gcattaatga atcaggggat aacgeaggaa agaacatgtg agcaaaaggc 2971 
cagcaaaagg ccaggaaccg taaaaaggee gcgttgctgg cgtttttcca taggctccgc 303 1 
ccccctgacg agcatcacaa aaatcgaege tcaagtcaga ggtggcgaaa cccgacagga 3091 
ctataaagat accaggegtt tccccctgga agctccctcg tgcgctctcc tgttccgacc 3151 
ctgccgctta ccggatacct gtccgccttt ctcccttcgg gaagcgtggc gctttctcat 3211 
agctcacgct gtaggtatct cagttcggtg taggtegtte gctccaagct gggctgtgtg 3271 
cacgaacccc ccgttcagcc cgaccgctgc gccttatccg gtaactatcg tcttgagtcc 3331 
aacceggtaa gacacgactt atcgccactg gcagcagcca ctggtaacag gattagcaga 3391 
gcgaggtatg taggcggtgc tacagagttc ttgaagtggt ggectaacta cggcfacact 3451 
agaaggacag tatttggtat ctgcgctctg ctgaagccag ttaccttegg aaaaagagtt 3511 
ggtagctctr gacccggcaa- acaaaccacc gc-ggtagcg gtggtttttt tgtttgcaag 3571 
cagcagatta cgcgcagaaa aaaaggatct caagaagatc ctttgatctt ttctacgggg 3631 
tctgacgctc agtggaacga aaactcacgt taagggattt tggtcatgag attatcaaaa 3691 
aggatcttca cctagatcct tttaaattaa aaatgaagtt ttaaatcaat ctaaagtata 3751 
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tatgagtaaa cttggtctga cagttaccaa tgcttaatca gtgaggcacc tatctcagcg 3811 
atctgtctat ttcgttcatc catagttgcc tgactccccg tcgtgtagat aactacgata 3871 
cgggagggct taccatctgg Gcccagtgct ' gcaatgatac cgcgagaccc acgctcaccg 3931 
gctccagatt tatcagcaat aaaccagcca gccggaaggg ccgagcgcag aagtggtcct 3991 
gcaactttat ccgcctccat ccagtctatt aattgttgcc gggaagctag agtaagtagt 4051 
tcgccagtta atagtttgcg caacgttgtt gccattgcta caggcatcgt ggtgtcacgc 4111 
tcgtcgtttg gtatggcttc at.tcagctcc ggttcccaac gatcaaggcg agttacatga 4171 
tcccccatgt tgtgcaaaaa agcggttagc tccttcggtc ctccgatcgt tgtcagaagt. 4231 
aagttggccg cagtgttatc actcatggtt atggcagcac tgcataattc tcttactgtc 4291 
atgccatccg taagatgctt. ttctgtgact ggtgagtact caaccaagtc attctgagaa 4351 
tagtgtatgc ggcgaccgag ttgctcttgc - ccggcgtcaa. cacgggataa taccgcgcca 4411 
catagcagaa ctttaaaagt gctcatcatt ggaaaacgtt cttcggggcg aaaactctca 4471 
aggatcttac cgctgttgag ■ atccagttcg atgtaaccca ctcgtgcacc caactgatct 4531 
tcagcatctt ttactttcac cagcgtttct gggtgagcaa aaacaggaag gcaaaatgcc 4591 
gcaaaaaagg gaataagggc gacacggaaa tgttgaatac tcatactctt cctttttcaa ■ 4 651 
tattattgaa gcatttatca gggttattgt ctcatgagcg gatacatatt tgaatgtatt 4711 
tagaaaaata aacaaaagag tttgtagaaa cgcaaaaagg ccatccgtca ggatggcctt 4771 
ctgcttaatt tgatgcctgg cagtttatgg cgggcgtcct gcccgccacc ctccgggccg 4831 
ttgcttcgca acgttcaaat ccgctcccgg cggatttgtc ctactcagga gagcgttcac 4891 
cgacaaacaa- cagataaaac gaaaggccca gtctttcgac tgagcctttc gttttatttg 4951 
atgcctggca gttccctact ctcgcatggg gagaccccac actaccatcg gcgctacggc 5011 
gtttcacttc tgagttcggc atggggtcag gtgggaccac cgcgctac.tg ccgccaggca 5071 
aattctgttt tatcagaccg cttctgcgtt ctgatttaat ctgtatcagg ctgaaaatct 5131 
tctctcatcc gccaaaacag ccaagctagc ggccgatc 5169 

<210> 37 
<211> 757 
<212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: pHL3204 
<400> 37 

Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro Ala Gin Asn 
1 5 10 15 

Ala He Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro Tyr Ser His 
20 25 30 

Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg Thr His Gin 
35 4 0 4 5 

Tyr Ser Glu Arg Gly Arg Trp Thr Thr Asn Thr Glu Thr Gly Ala Pro 
50 55 60 



Gin Leu Asn Pro lie Asp Gly Pro Leu Pro Glu Asp Asn Glu Pro Ser 
65 70 75 80 

Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala Phe Leu Glu 
85- 90 95 

Glu Ser His Pro Gly lie Phe Glu. Thr Ser Cys Leu Glu Thr Met Glu 
100 105 110 

Val Val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Gly Arg Gin Thr 
H5 120 125 

Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr Ala Leu Ala 
130 135 140 

Asn Thr He Glu Val Phe Arg Ser Asn Gly Leu Thr Ala Asn Glu Ser 
"5 150 155 160 

Gly Arg Leu He Asp Phe Leu Lys Asp Val Met Glu Ser Met Asn Lys 
165 170 175 

Glu Glu Met Glu He Thr Thr His Phe Gin Arg Lys Arg Arg Val Arg 
180 185 ' 190 

Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr He Gly Lys Arq 
195 200 205 

Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu lie Arg Ala Leu Thr Leu 
210 215 ~ 22 0 

Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys Arg Arg Ala 
225 230 235 ' ' 240 

lie Ala Thr Pro Gly Met Gin lie Arg Gly Phe Val Tyr Phe Val Glu 
245 250 255 

Thr Leu Ala Arg Ser lie Cys Glu Lys Leu Glu Gin Ser Gly Leu Pro 
260 265 270 

Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val Val Arq Lys 
275 280 285 

Met Met Thr Asn Ser Gin Asp Thr Glu He Ser Phe Thr lie Thr Glv 
290 295 300 

Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met Phe Leu Ala 
305 310 315 320 

Met lie Thr Tyr lie Thr Arg Asn Gin Pro Glu Trp Phe Arg Asn Val 
325 330 335 

Leu Ser lie Ala Pro lie Met Phe Ser Asn Lys Met Ala Arg Leu Glv 
340 345 350 

Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys lie Arg Thr Gin lie 
355 360 365 

Pro Ala Glu Met Leu Ala Ser lie Asp Leu Lys Tyr Phe Asn Asp Ser 
370 375 380 

Thr Arg Lys Lys lie Glu Lys lie Arg Pro Leu Leu lie Asp Gly Thr 
385 390 ~ 395 400 

Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn Met Leu Ser 
405 .410 415 
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Thr Val Leu Gly Val Ser He Leu Asn Leu Gly Gin Lys Arg His Thr 
420 425 " 430 

Lys Thr Thr Tyr Trp. Trp Asp Gly Leu Gin Ser Ser Asp Asp Phe Ala 
4 35 -4 40 445 

Leu He Val Asn Ala Pro Asn His Glu Gly He Gin Ala Gly Val Asn 
450 455 460 

Arg Phe Tyr Arg Thr Cys Lys Leu Leu Gly He. Asn Met Ser Lys Lys 
465 470 475 480 

Lys Ser Tyr He Asn Arg Thr Gly Thr Phe Glu Phe Thr Ser Phe Phe 
485 490 495 

Tyr Arg Tyr Gly .Phe Val Ala Asn Phe Ser Met Glu Leu Pro Ser Phe 
500 505 510 

Gly Val Ser Gly He Asn Glu Ser Ala Asp Met Ser lie Gly Val Thr 
515 520 525 

Val lie Lys. Asn Asn Met lie Asn Asn Asp Leu Gly Pro Ala Thr Ala 
530 535 540 

Gin Met Ala Leu Gin Leu Phe lie Lys Asp Tvr Arg Tyr Thr Tyr Arq 
545 550 ~ 555 ' 560 

Cys His Arg Gly Asp Thr Gin lie Gin Thr Arg Arg Ser Phe Glu Leu 
565 570 575 

Lys Lys Leu Trp Glu Gin Thr Arg Ser Lys Ala Gly Leu Leu Val Ser 
580 585 ~ 590 

Asp Gly Gly Pro Asn Leu Tyr Asn lie Arg Asn Leu His lie Pro Glu 
595 600 605 

Val. Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin Gly Arq Leu 
610 615 620 

Cys Asn Pro Leu. Asn Pro Phe Val Asn His Lys Asp He Glu Ser Val 
625 630 ( 635 640 

Asn Asn Ala Val lie Met Pro Ala His Gly Pro Ala Lys Asn Met Glu 
645 650 655 

Tyr Asp Ala Val Ala Thr Thr His Ser Trp lie Pro Lys Arg Asn Arg 
660 6 65 67 0 

Ser lie Leu Asn Thr Ser Gin Arg Gly lie Leu Glu Asp Glu Gin Met 
675 680 685 

Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro Ser Ser Ser 
690 695 ' 700 



Tyr Arg Arg Pro Val Gly lie Ser Ser Met Val Glu Ala ' Met Val Ser 
705 710 



715 



720 



Arg Ala Arg lie Asp Ala Arg lie Asp Phe Glu Ser Gly Arg lie Lys 
725 730 735 

Lys Glu Glu Phe Thr Glu lie Met Lys lie Cys Ser Thr lie Glu Glu 
7 40 745 750 



Leu Arg Arg Gin Lys 
755 
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<210> 38 
<211> 5169 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: pHL324 6 

<220> 
<221> CDS 

<222> (191) . . (2461) 
<4 00> 38 

cccaaaaaaa aaaaaaaaaa aagagtccag agtggccccg ccgctccgcg ccgggggggg 60 

gggggggggg ggacactttc ggacatctgg tcgacctcca gcatcggggg aaaaaaaaaa 120 

acaaagtgtc gcccggagta ctggtcgacc tccgaagttg ggggggagcg aaagcaggca 180 

aaccatttga atg gat gtc aat ccg act tta ctt ttc tta aaa gtg cca 229 
Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro 

1 5 10 ' 



9ca caa aat get ata age aca act ttc cct tat act gga gac cct cct 277 

M Ala Gin Asn Ala He Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro 

w 

UJ tac age cat ggg aca gga aca gga tac acc atg gat act gtc aac agg 325 

%4 Tyr Ser His Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg 



30 35 ^ 40 



45 



aca cat cag tac tea gaa agg gga aga tgg aca aca aac acc gaa act 373 
Thr Hxs Gin Tyr Ser Glu Arg Gly Arg Trp Thr Thr Asn Thr Glu Thr 
50 55 60 

gga gca ccg caa . etc aac ccg att gat ggg cca ctg cca gaa gac aat 421 
Gly Ala Pro Gin Leu Asn Pro He Asp Gly Pro Leu Pro Glu Asp Asn 
65 70 75 

gaa cca agt ggt tat gec caa aca gat tgt gta ttg gaa gca atg gec 469 
Glu Pro Ser Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala 
.80 85 90 

ttc ctt gag gaa tec cat cct ggt ate ttt gag acc teg tgt ctt gaa 517 
Phe Leu Glu Glu Ser His Pro Gly He Phe Glu Thr Ser Cys Leu Glu 
95 100 105 

acq atg gag gtt gtt cag caa aca cga gtg gac aag ctg aca caa ggc 565 
Thr Met Glu Val Val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Glv 
110 115 120 125 

cga cag acc tat gac tgg act eta aat agg aac cag cct get gca aca' 613 
Arg Gin Thr Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr 
130 135 140 

gca ttg gee aac aca ata gaa gtg ttc aga tea aat ggc etc acg gec 661 
..*-xa Leu Ala Asn Thr He Glu Val Phe Arg Ser Asn Gly Leu Thr Ala 
145 150 155 

aat gaa tct gga agg etc ata gac ttc ctt aag gat gta atg gag tea 709 
Asn Glu Ser Gly Arg Leu He Asp Phe Leu Lys Asp Val Met Glu Ser 
160 165 170 

atg aac. aaa gaa gaa atg gag ate aca act cat ttt cag aga aag aqa 757 
Met Asn Lys Glu Glu Met Glu He Thr Thr His Phe Gin Arg Lys Arg 
175 180 185 
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cga gtg aga gac aat atg act aag aaa atg gtg aca cag aga aca ata 805 
Arg Val Arg Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr lie 
190 195 200 205 

ggt aaa agg aag cag aga. ttg aac aaa agg agt tat eta att agg gca 853 
Gly Lys Arg Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu He Arg Ala 
210 215 ' 220 " 

tta acc ctg aac aca atg acc aaa gat get gag aga ggg aag eta aaa 90] 
Leu Ihr Leu Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys 
225 230 235 

egg aga gca att. gca aca cca ggg atg cag ate aga ggg ttt gtg tac 94 9 
Arg Arg Ala He Ala Thr Pro. Gly Met Gin He Arg Gly Phe Val Tyr 
240 245 250 



ttt gut gag aca ctg gcg aga age att tgc gag aag ctt gaa cag tct 
Phe Val Glu Thr Leu Ala Arg Ser He Cys Glu Lys Leu Glu Gin Ser 
255 260 265 



285 



y gtg agg aag atg atg a eg aac tea caa gac act gag etc tct ttc aca 
hj Val Ar 9 L y s Met M ^t Thr Asn Ser Gin Asp Thr Glu Leu Ser Phe Thr 

2 90 295 300 



ttc ctg gca atg ata aca tac ate aca . aga aac caa cct gag tgg ttt 
Phe Leu Ala Met He Thr Tyr He Thr Arg Asn Gin Pro Glu Trp Phe 
32 0 325 330 



997 



ggg eta cca gtt gga ggg aat gag aag aaa get aaa ttg gca aat gtc 1045 
Gly Leu Pro Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val 
270 275 280 



1093 



ate acc gga gac aat acc aaa tgg aat gag aac caa aac ccc cga atg 1141 
He Thr Gly Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met 
305 310 315 



1189 



fy aga aat gtc ttg age ate gcg ccg ata atg ttt teg aac aaa atg gcg 1237 
Arg Asn Val Leu Ser He Ala Pro lie Met . Phe Ser Asn Lys Met Ala 
335 340 345 

agg eta ggg aaa ggg tac atg ttc gaa age aaa age atg aag etc cga 1285 
Arg Leu Gly Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys Leu Arq 
350 355 .360 365 

aca caa ata cca gca gaa atg eta gca age ate gat ttg aaa tac ttc 1333 
Thr Gin He Pro Ala Glu Met Leu Ala Ser lie Asp Leu Lys Tyr Phe 
370 ' 375 ' 380 

aat gar tea act aga aag aag att gaa aaa ate egg ccg etc tta ata 1381 
Asn Asp Ser Thr Arg Lys Lys lie Glu Lys lie Arg Pro Leu Leu lie 
385 390 ~ 395 

gat ggg act gca tea ttg age cct gga atg atg atg ggc atg ttc aat 1429 
Asp Gly Thr Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn 
400 405 410 

atg tta agt act gta tta ggc gtc tec ate ctg aat ctt gga caa aag 1477 
Met Leu Ser Thr Val Leu Gly Val Ser lie Leu Asn Leu Gly Gin Lys 
415 420 425 

aga cac acc aag act act tac tgg tgg gat ggt ctt caa tct tct gat 1525 
Arg His Thr Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gin Ser Ser Asp 
430 435 440 445 

? 3t ok C Ctg 3tt 9tg a3t 9Ca CCC aat cat 9 aa ^9 att caa gee 1573 

Asp Phe Ala Leu He Val Asn Ala Pro Asn His Glu Gly lie Gin' Ala 

450 455 460 
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gga gtc aac agg ttt tat cga acc tgt aag eta ctt gga att aat atg 1621 
Gly Val Asn Arg Phe Tyr Arg Thr Cys Lys Leu Leu Gly lie Asn Met 
465 470 475 

age aag aaa aag tct tac ata aac aga aca ggt aca ttt gaa ttc aca 1669 
Ser Lys Lys Lys Ser Tyr lie Asn Arg Thr Gly Thr Phe Giu Phe Thr 
480 485 490 

age ttt ttc tat cgt tat ggg ttt gtt gee aat ttc age atg gag ctt 1717 
Ser Phe Phe Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu 
495 500 505 

ccc age ttt ggg gtg tct ggg ate aac gag tct gcg gac atg agt att 1765 
Pro Ser Phe Gly Val Ser Gly lie Asn Glu Ser Ala Asp Met Ser lie 
510 515 520 525 

gga gtt act gtc ate aaa aac aat atg ata aac aat gat ctt ggt cca 1813 
Gly Val Thr Val lie Lys Asn Asn Met lie Asn Asn Asp Leu Gly Pro 
530 535 540 

Q 9 ca acc get caa atg gee ctt cag ctg ttc ate aaa gat tac agg tac 1861 

pj Ala Thr Ala Gin Met Ala Leu Gin Leu Phe lie Lys Asp Tyr Arg Tyr 

,V 545 550 ~ 555 

•W acg tac egg tgc cat aga ggt gac aca caa ata caa acc cga aga tea 1909 

W Thr Tyr Arg Cys His Arg Gly Asp Thr Gin lie Gin Thr Arg Arg Ser 

SI 5 60 5 65 57 0 

M 

H ttt gaa ata aag aaa ctg tgg gag caa acc cat tec aaa get gga ctg 1957 
( ^ Phe Glu lie Lys Lys Leu Trp Glu Gin Thr His Ser Lys Ala Gly Leu 
W 575 580 585 

J? 

£3 ctg gtc tec gac gga ggc cca aat tta tac aac att aga aat etc cac 2005 
QJ Leu Val Ser Asp Gly Gly Pro Asn Leu Tyr Asn lie Arg Asn Leu His 
H 590 595 600 " 605 



ru 



att cct gaa gtc tgc ttg aaa tgg gaa tta. atg gat gag gat tac cag 2053 

lie Pro Glu Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin 
610 615 620 

ggg cgt tta tgc aac cca ctg aac cca ttt gtc aac cat aaa gac att 2101 

Gly Arg Leu Cys Asn Pro Leu Asn Pro Phe Val Asn His Lys Asp lie 

625 630 635 

gaa tea gtg aac aat gca gtg ata atg cca gca cat ggt cca gee aaa 2149 

Glu Ser Val Asn Asn Ala Val lie Met Pro Ala His Gly Pro Ala Lys 

640 645 650 

aac atg gag tat gat get gtt gca aca aca cac tec tgg ate ccc aaa 2197 

Asn Met Glu Tyr Asp Ala Val Ala Thr Thr His Ser Trp lie Pro Lys 

655 660 665 

aga aat cga tec ate ttg aat aca age caa aga gga ata ctt gaa gat 2245 

Arg Asn Arg Ser lie Leu Asn Thr Ser Gin Arg Gly lie Leu Glu Asp 

670 675 680 " 685 

gaa caa atg tac caa aag tgc tgc aac tta ttt gaa aaa ttc ttc ccc 2293 

Glu Gin Met Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro 
690 695 700 

age agt tea tac aga aga cca gtc ggg ata tec agt atg gtg gag get 234 1 

Ser Ser Ser Tyr Arg Arg Pro Val Gly He Ser Ser Met Val Glu Ala 

705 710 715 



Ill 



. atg gtt tec aga gec cga att gat gca cga att gat ttc gaa tct gga 2389 
Met Val Ser Arg Ala Arg He Asp Ala Arg He Asp Phe Glu Ser Gly 
720 725 730 

agg ata aag aaa gag gag ttc act gag ate atg aag ate tgt tec acc 2437 
Arg He Lys Lys Glu Glu Phe Thr Glu He Met Lys He Cys Ser Thr 
735 740 745 

att gaa gag etc aga egg caa aaa ' tagtgaattt agcttgtcct tcatgaaaaa 2491 
lie 'Glu Glu Leu Arg Arg Gin Lys 
750 755 

atgccttgtt tctactaata acccggcggc ccaaaaigcc gaeteggage gaaagatata 2551 
cctcccccgg ggcegggagg ' tcgcgtcacc gaccaccccg ccggcccagg cgacgcgcga 2611 
cacggacacc tgtccccaaa aacgccacca tcgcagccac acaeggageg cccggggccc 2671 
tctggtcaac cccaggacac aegegggage agcgcccggc cggggacgcc ctcccggccg 2731 
cccgtgccac aegcaggggg ccggcccgtg tctccacagc gggagccgga agcattttcg 2791 
gccggcccct cctacgaccg. ggacacacga gggacccaag gccggccagg cgcgacctct 2851 
cgggccgcac gcgcgctcag ggagegctet ccgactccgc aeggggaetc gecagaaagg 2911 
ategtgaect gcattaatga atcaggggat aacgeaggaa agaacatgtg agcaaaaggc 2971 
cagcaaaagg ccaggaaccg taaaaaggee gcgttgctgg cgtttttcca taggctccgc 3031 
ccccctgacg agcatcacaa aaatcgaege tcaagtcaga ggtggcgaaa cccgacagga 3091 
ct'ataaagat accaggegtt tccccctgga agctccctcg tgcgctctcc tgttccgacc 3151 
ctgccgctta ccggatacct gtccgccttt ctcccttcgg gaagcgtggc gctttctcat 3211 
agctcacgct gtaggtatct cagttcggtg taggtccttc' gctccaagct gggctgtgtg 3271 
cacgaacccc ccgttcagcc cgaccgctgc gccttatccg gtaactatcg tcttgagtcc 3331 
aacceggtaa gacacgactt atcgccactg gcagcagcca ctggtaacag gattagcaga 3391 
gcgaggtatg taggcggtgc tacagagttc ttgaagtggt ggectaacta cggctacact 3451 
agaaggacag tatttggtat ctgcgctctg ctgaagccac ttaccttegg aaaaagagtt 3511 
ggtagctctt gatceggcaa acaaacca.ee getggtagee gtggtttttt tgtttgcaag 3571 
cagcagatta cgcgcagaaa aaaaggatct caagaagatc ctttgatctt ttctacgggg 3631 
tctgacgctc agtggaacga aaactcacgt taaggga^tt tg'gtcatgag attatcaaaa 3691 
aggatcttca cctagatcct tttaaat'taa aaatgaagtt ttaaatcaat ctaaagtata 3751 
tatgagtaaa cttggtctga cagttaccaa- tgcttaa~ca gtgaggcacc tatctcagcg 3811 
atctgtctat ttcgttcatc catagttgee tgactccccg tc'gtgtagat aactacgata 3871 
egggaggget taccatctgg . ccccagtgct gcaatgaiac cgcgagaccc acgctcaccg 3931 
gctccagaft tatcagcaat aaaccagcca geeggaaggg ccgagcgcag aagtggtcct 3991 
gcaactttat ccgcctccat ccagtctatt aattgttccc gggaagctag agta'agtagt 4051 
tegecagtta atagtttgcg caacgttgt't gecattgeta caggcatcgt ggtgtcacgc 4111 
tcgtcgtttg gtatggcttc attcagctcc ggttcccaac gatcaaggcg agttacatga 4171 



112 



tcccccatgt 


tgtgcaaaaa 


agcggttagc 


tcct tcggt c 


ctccgatcgt 


tgtcagaagt 


4231 


aagttggccg 


cagtgttatc 


actcatggtt 


atcgcagcac 


tgcataattc 


tcttactgtc 


4291 


atgccatccg 


taagatgctt 


ttctgtgact 


ggtgagtact 


caaccaagtc 


at t ct gagaa 


4 351 


tagtgt atgc 


ggcgaccgag 


ttgctcttgc 


cccgcgtcaa 


cacgggataa 


taccgcgcca 


4411 


catagcagaa 


ctttaaaagt 


gctcatcatt 


ggaaaacgtt 


cttcggggcg 


aaaact ctca 


4471 


aggatcttac 


cgctgttgag 


atccagttcg 


atctaaccca 


ctcgtgcacc 


caactgatct 


4531 


t cagcatctt 


ttactttcac 


cagcgtttct 


gggngagcaa 


aaacaggaag 


gcaaaatgcc 


4591 


gcaaaaaagg 


gaataagggc 


gacacggaaa 


tgttgaatac 


tcatactctt 


cctttttcaa 


4651 


t at tat tgaa 


gcatttatca 


gggttattgt 


ctcatgagcg 


gatacatatt 


tgaatgtatt 


4711 


tagaaaaata 


aacaaaagag 


tttgtagaaa 


cgcaaaaagg 


ccatccgtca 


ggatggcctt 


4771 


ctgcttaatt 


tgatgcctgg 


cagtttatgg 


cgcgcgtcct 


gcccgccacc 


ctccgggccg 


4831 


ttgcttcgca 


acgttcaaat 


ccgctcccgg 


cggatttgtc 


ctactcagga 


gagcgttcac 


4891 


cgacaaacaa 


cagataaaac 


gaaaggccca 


gtctttcgac 


tgagcctttc gttttatttg 


4951 


atgcctggca 


gttccctact 


ctcgcatggg 


gagaccccac 


actaccatcg 


gcgctacggc 


5011 


gtttcact tc 


tgagttcggc 


atggggtcag 


gtgggaccac 


cgcgctactg 


ccgccaggca 


5071 


aattctgttt 


tatcagaccg 


cttctgcgtt 


ctgatttaat 


ctgtatcagg 


ctgaaaatct 


5131 


tctctcatcc 


gccaaaacag 


ccaagctagc 


ggccgatc 






5169 
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P <210> 39 
Slj <211> 757 
<212> ?RT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: pHL3246 
<400> 39 

Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro Ala Gin Asn 
1 5 10 15 

Ala He Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro Tyr Ser His 
20 25 30 

Giy Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg Thr His Gin 
35 40 45 

Tyr Ser Glu Arg Gly Arg Trp Thr Thr Asn Thr Glu Thr Gly Ala Pro 
50 55 60 

Gin Leu Asn Pro He Asp Gly Pro Leu Pro Glu Asp Asn Glu Pro Ser 
65 70 75 80 

Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala Phe Leu Glu 
85 90 . 95 

Glu Ser His Pro Gly He Phe Glu Thr Ser Cys Leu Glu Thr Met Glu 
100 105 110 

Val Val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Gly Arg Gin Thr 
115 120 125 



113 



K i? 



Tyr Asp' Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr Ala Leu Ala 
130 135 140 

Asn Thr lie Glu Val Phe Arg Ser Asn Gly Leu Thr Ala Asn Glu Ser 
145 • 150 155 160 

Gly Arg Leu He Asp Phe Leu Lys Asp Val Met Glu Ser Met Asn Lys 
165 170 175 

Glu Glu Met Glu He Thr Thr His Phe Gin Arg Lys Arg Arg Val Arg 
180 185 J 1 190 

Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr He Gly Lys Arg 
195 200 205 

Lys Gin. Arg Leu Asn Lys Arg Ser Tyr Leu He Arg Ala Leu Thr Leu 
210 215 220 

Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys Arg Arg Ala 
225 230 235- ~ 240 

He Ala Thr Pro Gly Met Gin He Arg Gly Phe Val Tyr Phe Val Glu 
245 250 255 

Thr Leu Ala Arg Ser lie Cys Glu Lys Leu Glu Gin Ser Gly Leu Pro 
260 265 270 



■%J Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val Val Arg Lys 
275 280 285 



Met Met Thr Asn Ser Gin Asp Thr Glu Leu Ser Phe Thr lie Thr Gly 
!1J 2 90 2 95 300 



Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met Phe Leu Ala 
305 310 315 320 

Met He Thr Tyr lie Thr Arg Asn Gin Pro- Glu Trp Phe Arg Asn Val 
325 330 335 

Leu Ser lie Ala Pro lie Met Phe Ser Asn Lys Met Ala Arg Leu Gly 
340 345 ' 350 

Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys Leu Arg Thr Gin lie 
355 360 365 

Pro Ala Glu Met Leu Ala Ser lie Asp Leu Lys . Tyr Phe Asn Asp Ser 
37 0 37 5 38 0 

Thr Arg Lys Lys lie Glu Lys lie Arg Pro Leu Leu lie Asp Gly Thr 
385 390 395 400 

Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn Met Leu Ser 
405 410 415 

Thr Val Leu Gly Val Ser lie Leu Asn Leu Gly Gin Lys Arg His Thr 
420 425 430 

Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gin Ser Ser Asp Asp Phe Ala 
435 440. 445 

Leu lie Val Asn Ala Pro Asn His Glu Gly lie Gin Ala Gly Val Asn 
450 455 " 460 

Arg Phe Tyr Arg Thr Cys Lys Leu Leu Gly He Asn Met Ser Lys Lys 
465 470 475 480 



Lys Ser Tyr lie Asn Arg Thr Gly Thr Phe Glu Phe Thr Ser Phe Phe 
485 490 495 

Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu Pro Ser Phe 
500 505 510 

Gly Val Ser Gly lie Asn Glu Ser Ala Asp Met Ser He Gly Val Thr 
515 520 525 

Val He Lys Asn Asn Met He Asn Asn Asp Leu Gly Pro Ala Thr Ala 
530 535 540 

Gin Met Ala Leu Gin Leu Phe lie Lys. Asp Tyr Arg Tyr Thr Tyr Arg 
545. 550 555 " 560 

Cys His Arg Gly Asp Thr Gin He Gin Thr Arg Arg Ser Phe Glu He 
565 570 575 

Lys Lys Leu Trp Glu Gin Thr His Ser Lys Ala Gly Leu Leu Val Ser 
P 580 585 590 

Q 

r~: Asp Gly Gly Pro Asn Leu Tyr Asn lie Arg Asn Leu His He Pro Glu 
N 595 600 605 

W 

yj Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin Gly Arg Leu 

. %.i 610 615 620 

SI 

Cys Asn Pro Leu Asn Pro Phe Val Asn His Lys Asp He Glu Ser Val 
625 630 635 64 0 

ITJ Asn Asn Ala Val He Met Pro Ala His Gly Pro Ala Lys Asn Met Glu 
P 64 5 650 655 

IB 

•JS Tyr Asp Ala Val Ala Thr Thr His Ser Trp He Pro Lys Arg Asn Arg 
g 660 665 670 

Ser He Leu Asn Thr Ser Gin Arg Gly lie Leu Glu Asp Glu Gin Met 
675 680 685 

Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro Ser Ser Ser 
690 695 700 

Tyr Arg Arg Pro Val Gly He Ser Ser Met Val Glu Ala Met Val Ser 
705 710 715 720 

Arg Ala Arg He Asp Ala Arg He Asp Phe Glu Ser Gly Arg He Lys 
725 730 735 

Lys Glu Glu Phe Thr Glu He Met Lys He Cys Ser Thr lie Glu Glu 
740 745 ~ 750 

Leu Arg Arg Gin Lys 
755 



<210> 40 
<211> 5169 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: pHL3247 

<220> 
<221> CDS 

<222> (191 ) . . (2461) 



1 15 



<400> 40 

cccaaaaaaa aaaaaaaaaa aagagtccag agtggccccg ccgctccgcg ccgggggggg 60 

9999999999 ggacactttc ggacatctgg tcgacctcca gcatcggggg aaaaaaaaaa 120 

acaaagrgtc gcccggagta ctggtcgacc tccgaagttg ggggggagcg aaagcaggca 180 

aaccatttga atg gat gtc aat ccg act tta ctt ttc tta aaa gtg cca 229 
. Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro 
1 5 10 

gca caa aat get ata age aca act ttc cct tat act gga gac cct cct 277 
Ala Gin Asn Ala lie Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro 
15 20 25 

tac age cat ggg aca gga aca gga tac acc atg gat act gtc aac agg 325 
Tyr Ser His Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg 
30 35 40 45 

* - aca cat cag tac tea gaa agg gga aga tgg aca aca aac acc gaa act 373 

O Thr His Gin. Tyr Ser Glu Arg Gly Arg Trp Thr Thr Asn Thr Glu Thr 

□ 50 55 60 

S| 

II gg a g° a cc g caa ctc aac ccg att gat ggg cca ctg cca gaa gac aat 421 

w Gly Ala Pro Gin Leu Asn Pro lie Asp Gly Pro Leu Pro Glu Asp Asn 

WJ 65 70 75 

SI 

%J gaa cca agt ggt tat gee caa aca gat tgt gta ttg gaa gca atg gec 4 69 

g Glu Pro Ser Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala 
80 85 90 



P 



ttc ctt gag gaa tec cat cct ggt ate ttt gag acc teg tgt ctt gaa 517 
Phe Leu Glu Glu Ser His Pro Gly lie Phe Glu Thr Ser Cys Leu Glu 
95 100 105 

acg atg gag gtt gtt cag caa aca cga gtg gac aag ctg aca caa ggc 565 
Thr Met Glu Val Val Gin Gin Thr Arg Val- Asp Lys Leu Thr Gin Gly 
110 115 120 125 

cga cag acc tat gac tgg act eta aat agg aac cag cct get gca aca 613 
Arg Gin Thr Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr 
130 135 140 

gca ttg gee aac aca ata gaa gtg ttc aga tea aat ggc ctc acg gee 661 
Ala Leu Ala Asn. Thr He Glu Val Phe Arg Ser Asn Gly Leu Thr Ala 
145 150 155 

aat gaa tct gga agg ctc ata gac ttc ctt aag gat gta atg gag tea 709 
Asn Glu Ser' Gly Arg Leu lie Asp Phe Leu Lys Asp Val Met Glu Ser 
160 165 170 

atg aac aaa gaa gaa atg gag ate aca act cat ttt cag aga aag aga 757 
Met Asn Lys Glu Glu Met Glu He Thr Thr His Phe Gin Arg Lys Arg 
175 180 185 

cga gtg aga gac aat atg act aag aaa atg gtg aca cag aga aca ata 805 
Arg Val Arg Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr He 
190 195 200 ~ 205 

ggt aaa agg aag cag aga ttg aac .aaa agg agt tat eta att agg gca 853 
Gly Lys Arg Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu He Arg. Ala 
210 215 " 220 

tta acc ctg aac aca atg acc aaa gat get gag aga ggg aag eta aaa 901 
Leu Thr Leu Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys 
22b 230 " 235 



116 



egg aga gca att gca acc cca ggg atg caa ata agg ggg ttt gta tac 94 9 
Arg Arg Ala lie Ala Thr Pro Gly Met Gin lie Arg Gly Phe Val Tyr 
240 245 250 

ttt gtt gag aca eta gca agg agt ata tgt gag aaa ctt gaa caa tea 997 
Phe Val Glu Thr Leu Ala Arg Ser lie Cys Glu Lys Leu Glu Gin Ser 
255 260 " 265 

gga ttg cca gtt gga ggc aat gag aag aaa gca aag ttg gca aat gtt 1045 
Gly Leu Pro Val Gly Gly Asn Glu Lvs Lys Ala Lys Leu Ala Asn Val 
270 275 . 280 .285 

gta agg aag atg atg acc aat tct cag gac act gaa att tct ttc- acc 1093 
Val. Arg Lys Met Met Thr Asn Ser Gin Asp Thr Glu He Ser Phe Thr 
290 295 300 

ate act gga gat aac acc aaa tgg aac gaa aat cag aac cct egg atg 1141 

He Thr Gly Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met 

305 310 315 

M 

p ttt ttg gee atg ate aca tat ata acc aga aat cag ccc gaa tgg ttc 1189 

p 3 Phe Leu Ala Met He Thr Tyr He Thr Arg Asn Gin Pro Glu Trp Phe 

r! 320 325 330 

Mj aga aat gtt eta agt att get cca ata atg ttc tea aac aaa atg. gcg 1237 

UP Ar 9 Asn Val Leu s ^r Ile Ala. Pro He Met Phe Ser Asn Lys Met Ala 

Vj 335 34 0 34 5 

SI 

aga ctg gga aag ggg tac atg ttt gag age aag agt atg aaa att aga 1285 

■* Arg Leu Gly Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys lie Arg 

M 350 355 360 " 365 

m 

p act caa ata cct gca gaa atg eta gca agt att gat eta aaa tat ttc 1333 

m Thr Gln Ile Pro Ala Glu Met Leu Ala Ser He Asp Leu Lys Tyr Phe 

ft 370 375 380 

RJ aat gaa- cca aca agg aag aaa ate gag aaa ata agg cct etc ata ata 1381 
Asn Glu Pro Thr Arg Lys Lys Ile Glu Lys Ile Arg Pro Leu Ile Ile 
385 390 395 

gac ggc aca gee tea. tta age ccg gga atg atg atg ggt atg ttc aac . 1429 
Asp Gly Thr Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn 
400 405 410 

atg ctg agt aca gtg ttg gga gtc tea ate ctg aat ctt ggg caa aag 1477 
Met Leu Ser Thr Val Leu Gly Val Ser Ile Leu Asn Leu Gly Gin Lys 
. 415 420 ' 425 

aga tac acc aaa acc aca tac tgg tgg gat gga ctt cag tec tct gat 1525 
Arg Tyr Thr Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gin Ser Ser Asp 
.430 435 440 445 

gat ttt get etc ate gtg aat gca cca aat cat gag gga ata caa gcg 1573 
Asp Phe Ala Leu Ile Val Asn Ala Pro Asn His Glu Gly Ile Gin Ala 
450 455 460 

gga gtg gat aga ttc tac aga acc tgc aag eta gtt ggg ate aat atg 1621 
Gly Val Asp Arg Phe Tyr Arg Thr Cys Lys Leu Val Gly Ile Asn Met 
465 470 475 

age aag aaa aag tec tat ata aat agg aca gga aca ttc gaa ttc aca 1669 
Ser Lys Lys Lys Ser Tyr Ile Asn Arg Thr Gly Thr Phe Glu Phe Thr 
480 485 490 



age ttt ttc tat cgt tat ggg ttt gtt gec aat ttc age atg gag ctt 1717 
Ser Phe Phe Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu 
495 500 505 

ccc age ttt ggg gtg tct ggg atc.aac gag tct gcg gac atg agt att 1765 
Pro Ser Phe Gly Val Ser Gly lie Asn Glu Ser Ala Asp Met Ser lie 
510 515 520 525 

gga gtt act gtc ate aaa aac aat' atg ata aac aat gat ctt ggt cca 1813 
Gly Val Thr Val lie Lys Asn Asn Met lie Asn Asn Asp Leu Gly Pro 
530 535 540 

gca acc get caa atg gee ett cag ctg ttc ate aaa gat tac agg tac 1861 
Ala Thr Ala Gin Met Ala Leu Gin Leu Phe lie Lys Asp Tyr Arg Tyr 
545 550 555 

acg tac egg tgc cat aga ggt gac aca caa ata caa acc cga aga tea 1909 
Thr Tyr Arg Cys His Arg Gly Asp Thr Gin He Gin Thr Arg Arg Ser 
560 565 570 

M= ttt gaa ata aag aaa ctg tgg gag caa acc cat tec aaa get gga ctg 1^57 
q Phe Glu He Lys Lys Leu Trp Glu Gin Thr His Ser Lys Ala Gly Leu 
X 575 580 585 

M 

ctg gtc tec gac gga ggc cca aat tta tac aac att aga aat etc cac 2005 

Ml Leu Val Ser Asp Gly Gly Pro Asn Leu Tyr Asn He Arg Asn Leu His 
Uf 590 595 600 605 

si 

^1 att cct gaa gtc tgc ttg aaa tgg gaa tta atg gat gag gat tac cag 2053 

He Pro Glu Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin 

610 615 620 

llJ ggg cgt tta tgc aac cca ctg aac cca ttt gtc aac cat aaa gac att 2101 
PI Gly Arg Leu Cys Asn Pro Leu Asn Pro Phe Val Asn His Lys Asp He 
03 625 630 635 

gaa tea gtg aac aat gca gtg ata atg cca gca cat ggt cca gee aaa 214 9 
lisp. Glu Ser Val Asn Asn Ala Val He Met Pro- Ala His Gly Pro Ala Lys 
640 645 650 

aac atg gag tat gat get gtt gca aca aca cac tec tgg ate ccc aaa 2197 
Asn Met Glu Tyr Asp Ala Val Ala Thr Thr His Ser Trp He Pro Lys 
655 660 665. 

aga aat cga tec ate ttg aat aca age caa aga gga ata ctt gaa gat 2245 
Arg Asn Arg Ser He Leu Asn Thr Ser Gin Arg Gly lie Leu Glu Asp 
670 675 680 685 

gaa caa atg tac caa aag tgc tgc aac tta ttt gaa aaa ttc ttc ccc 2293 
Glu Gin Met Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro 
690 695 " 700 

age agt tea tac aga aga cca gtc ggg ata tec agt atg gtg gag get 2341 
Ser Ser Ser Tyr Arg Arg Pro Val Gly He Ser Ser Met Val Glu Ala 
705 710 715. 

atg gtt tec aga gee cga att gat gca cga att gat ttc gaa tct gga 2389 
Met Val Ser Arg Ala Arg He Asp Ala Arg He Asp Phe Glu Ser Gly 
720 725 730 

agg ata aag aaa gag gag ttc act. gag ate atg aag ate tgt tec acc 2437 
Arg He Lys Lys Glu Glu Phe Thr Glu He Met Lys He Cys Ser Thr 
735 740 745 

att gaa gag etc aga egg caa aaa tagtgaattt agcttgtcct tcatgaaaaa 2491 
lie Glu Glu Leu Arg Arg Gin Lys 
750 755 



atgccttgtt 


tctactaata 


acccggcggc 


cctcccccgg 


ggccgggagg 


tcgcgtcacc 


cacggacacc 


tgt ccccaaa 


aacnccacca 


tctggtcaac 


cccaggacac 


acgcgggagc 


cccgtgccac 


acgcaggggg 


ccggcccgtg 


gccggcccct 


cctacgaccg 


ggacacacga 


cgggccgca c 


gcgcgctcag 


ggagcgctct 


atcgtgacct 


gcattaatga 


atcaggggat 


cagcaaaagg 


ccaggaaccg 


taaaaaggcc 


ccccctgacg 


agcatcacaa 


aaatcgacgc 


ctataaagat 


accaggcgtt 


tccccctgga 


ctgccgctta 


ccggatacct 


gtccgccttt 


agctcacgct 


gtaggtatct 


cagttcggtg 


cacgaacccc 


ccgttcagcc 


cgaccgctgc 


aacccggtaa 


gacacgactt 


atcgccactg 


gcgaggtatg 


taggcggtgc 


tacagagttc 


agaaggacag 


tatttggtat 


ctgcgctctg 


ggtagctctt 


gatccggcaa 


acaaaccacc 


cagcagatta 


cgcgcagaaa 


aaaaggatct 


tctgacgctc 


agtggaacga 


aaactcacgt 


aggatcttca 


cctagatcct 


tttaaattaa 


tatgagtaaa 


cttggtctga 


cagttaccaa 


atctgtctat 


ttcgttcatc 


catagttgcc 


cgggagggct 


taccatctgg 


ccccagtgct 


gctccagatt 


tatcagcaat 


aaaccagcca 


gcaactttat 


ccgcctccat 


ccagtctatt 


tcgccagtta 


atagtttgcg 


caacgttgtt 


tcgtcgtttg 


gtatggcttc 


attcagctcc 


tcccccatgt 


tgtgcaaaaa 


agcggttagc- 


aagttggccg 


cagtgttatc 


actcatggtt 


atgccatccg 


taagatgctt 


ttctgtgact 


tagtgtatgc 


ggcgaccgag 


ttgctcttgc 


cat agcagaa 


ctttaaaagt 


gctcatcatt 



ccaaaatgcc 


gactcggagc 


gaaagatata 


2551 


gaccacgccg 


ccggcccagg 


cgacgcgcga 


2611 


tcgcagccac 


acacggagcg 


cccggggccc 


2671 


agcgccgggc 


cggggacgcc 


ctcccggccg 


2731 


tctccagagc 


gggagccgga. 


agcatt'ttcg 


2791 


gggaccgaag 


gccggccagg 


cgcgacctct 


2851 


ccgactccgc 


acggggactc 


gccagaaagg 


2911 


aacgcaggaa 


agaacatgtg 


agcaaaaggc 


2971 


gcgttgctgg 


cgtttttcca 


taggct ccgc 


3031 


tcaagtcaga 


ggtggcgaaa 


cccgacagga 


3091 


agctccctcg 


tgcgctctcc 


tgttccgacc 


31*51 


ctcccttcgg 


gaagcgtggc 


gctttctcat 


3211 


taggtcgttc 


gctccaagct 


gggctgtgtg 


3271 


gccttatccg 


gtaactatcg 


tcttgagtcc 


3331 


gcagcagcca 


ctggtaacag 


gattagcaga 


3391 


ttgaagtggt 


ggcctaacta 


cggctacact 


3451 


ctgaagccag 


ttaccttcgg 


aaaaagagtt 


3511 


gctggtagcg 


gtggtttttt 


tgtttgcaag 


3571 


caagaagatc 


ctttgatctt 


ttctacgggg 


3631 


taagggattt 


tggtcatgag 


attatcaaaa 


3691 


aaatgaagtt 


ttaaatcaat 


ctaaagtata 


3751 


tgcttaatca 


gtgaggcacc 


tatctcagcg 


3811 


tgactccccg 


tcgtgtagat 


aactacgata 


3871 


gcaatgatac 


cgcgagaccc 


acgctcaccg 


3931 


gccggaaggg 


ccgagcgcag 


aagtggtcct 


3991 


aattgttgcc 


gggaagctag 


agtaagr agt 


4051 


gccattgcta 


caggcatcgt 


ggtgtcacgc 


4111 


ggttcccaac 


gatcaaggcg 


agttacatga 


4171 


tcct tcggtc 


ctccgatcgt 


tgt cagaagt 


4231 


atggcagcac 


tgcataattc 


t cttacrgtc 


4291 


ggtgagtact 


caaccaagtc 


at tctgagaa 


4351 


ccggcgtcaa 


cacgggataa 


taccgcgcca 


4 4 11 


ggaaaacgtt 


cttcggggcg 


aaaactctca 


4471 



p 



aggatcttac 


cgctgt tgag 


atccagttcg 


atgt aaccca 


ct cgt gcacc 


caactgatct 


4 531 


tcagcatct t 


ttactttcac 


cagcgtttct 


oqqtqaqcaa 


aaacaggaag 


gcaaaatgcc 


4 5 91 


gcaaaaaagg 


gaataagggc 


. gacacggaaa 


tgttgaatac 


tcatactctt 


cct 1 1 1 1 caa 


4 651 


tattattgaa 


gcatttatca 


gggttattgt 


ctcatgagcg 


gatacatatt 


tgaatgtatt 


4711 


tagaaaaata 


aacaaaagag 


tttgtagaaa 


cgcaaaaagg 


ccat ccgtca 


qqatqacctt 


4771 


ctgcttaatt 


tgatgcctgg 


cagtttatgg 


cgggcgtcct 


gcccgccacc 


CtCCQQQCCa 


4 831 


ttgcttcgca 


acgttcaaat 


ccgctcccgg 


cggatttgtc 


ctact cagga 


gagcgttcac 


4 6 91 


cgacaaacaa 


cagataaaac 


gaaaggccca 


gtctt t cgac 


tgagccttt c 


gttt tatttg 


4 951 


a tgcctggca 


gt t ccct act 


ctcgcatggg 


gagaccccac 


actaccatcg 


gcgctacggc 


5011 


gtt tcact t c 


tgagttcggc 


atggggtcag 


gtgggaccac 


cgcgctactg 


ccgccaggca 


5071 


aattctgttt 


tatcagaccg 


cttctgcgtt 


ctgatttaat 


ctgtatcagg 


ctgaaaatct 


51 31 


tctctcatcc 


gccaaaacag 


ccaagctagc 


ggccgatc 






5169 



fjj <210> 4 1 
Si <211> 757 
«y <212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: pHL3247 



<4 00> 41 

Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro Ala Gin Asn 
1 5 10 15 

Ala lie Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro .Tyr Ser His 
20 25 30 

Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg Thr His Gin 
35 40 45 

Tyr Ser Glu Arg Gly Arg Trp Thr Thr Asn Thr Glu Thr Gly Ala Pro 
50 55 60 

Gin Leu Asn Pro lie Asp Gly Pro Leu Pro Glu Asp Asn Glu Pro Ser 
65 70 75 80 

Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala Phe Leu Glu 
85 90 95 

Glu Ser His Pro Gly lie Phe Glu Thr Ser Cys Leu Glu Thr Met Glu 
100 105 110 

Val Val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Gly Arg Gin Thr 
115 120 125 

Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr Ala Leu Ala 
130 135 140 

Asn Thr He Glu Val Phe Arg Ser Asn Gly Leu Thr Ala Asn Glu Ser 
145 150 155 160 

Gly Arg Leu He Asp Phe Leu Lys Asp Val Met Glu Ser Met Asn Lys 
165 170 175 

Glu Glu Met Glu He Thr Thr His Phe Gin Arg Lys Arg Arg Val Arg 
180 185 190' 
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Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr He Gly Lys Arg 
195 200 205 

Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu He Arg Ala Leu Thr Leu 
210 215 220 

Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys Arg Arg Ala 
225 230 235 240 

He Ala Thr Pro Gly Met Gin He Arg Gly Phe Val Tyr Phe Val Glu 
245 250 ^ 255.' 

Thr Leu Ala Arg Ser lie Cys Glu Lys Leu Glu Gin Ser Gly Leu. Pro 
260 265 270 

Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val Val Arg Lys 
275 280 285 

Met Met Thr Asn Ser Gin Asp Thr Glu He Ser Phe Thr He Thr Gly 
. . 290 295 300 

P Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met Phe Leu Ala 
Q 305 310 315 320 

SJ 

ij Met He Thr Tyr lie Thr Arg Asn Gin Pro Glu Trp Phe Arg Asn Val 
y 325 330 335 

^ Leu Ser lie Ala Pro lie Met Phe Ser Asn Lys Met Ala Arg Leu Gly 
SI 340 345 " 350 

K 

p Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys lie Arg Thr Gin lie 
355 360 " 365 

M Pro Ala Glu Met Leu Ala Ser lie Asp Leu Lys Tyr Phe Asn Glu Pro 
03 370 375 380 

p 

?|£. Thr Arg Lys Lys lie Glu Lys lie Arg Pro- Leu lie lie Asp Gly Thr 
385 390 395 ^ 400 

Ala Ser Leu Ser Pro Gly. Met Met Met Gly Met Phe Asn Met Leu Ser 
405 410 415 

Thr Val Leu Gly Val Ser He Leu Asn Leu Gly Gin Lys Arg Tyr Thr 
420 425 430 

Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gin Ser Ser Asp Asp Phe Ala 
435 440 445 

Leu lie Val Asn Ala Pro Asn His Glu Gly He Gin Ala Gly Val Asp 
450 455 460 

Arg Phe Tyr Arg Thr Cys Lys Leu Val Gly lie Asn Met Ser Lys Lys 
465 470 475 480 

Lys Ser Tyr lie Asn Arg Thr Gly Thr Phe Glu Phe Thr Ser Phe Phe 
485 490 495 

Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu Pro Ser Phe 
500 505 510 

Gly Val Ser Gly lie Asn Glu Ser Ala Asp Met Ser He Gly Val Thr 
515 520 525 

Val He Lys Asn Asn Met lie Asn Asn Asp Leu Gly Pro Ala Thr Ala 
530 535 540 
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Gin Met Ala Leu Gin Leu Phe lie Lys Asp Tyr Arg Tyr Thr Tyr Arg 
54 5 550 555 560 

Cys His Arg Gly Asp Thr Gin lie Gin Thr Arg Arg Ser Phe Glu lie 
565 570 575 

Lys Lys Leu Trp Glu Gin Thr His Ser Lys Ala Gly Leu Leu Val Ser 
580 585 590 

Asp Gly Gly Pro Asn Leu Tyr Asn lie Arg Asn Leu His lie Pro Glu 
595 600 605 

Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin Gly Arg Leu 
610' 615 620 

Cys Asn Pro Leu Asn Pro Phe Val Asn His Lys Asp lie Glu Ser Val 
625 630 635 640 

Asn Asn Ala Val lie Met Pro Ala His Gly Pro Ala Lys Asn Met Glu 
645 650 ^ 655 

Tyr Asp Ala Val Ala Thr Thr His Ser Trp lie Pro Lys Arg Asn Arg 
660 665 " 670 

Ser lie Leu Asn Thr Ser Gin Arg Gly lie Leu Glu Asp Glu Gin Met 
675 680 685 

Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro Ser Ser Ser 
690 695. 700 



Tyr Arg Arg Pro Val Gly lie Ser Ser Met Val Glu Ala Met Val Ser 

705 710 715 720 

Arg Ala Arg lie Asp Ala Arg lie Asp Phe Glu Ser Gly Arg lie Lys 

725 730 735 



Lys Glu Glu Phe Thr Glu lie Met Lys lie- Cys Ser Thr lie Glu Glu 
740 745 750 



Leu Arg Arg Gin Lys 

755 



<210> 42 
<211> 5169 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: pHL3258 

<220> 
<221> CDS 

<222> (191) . . (2461) 
<400> 42 

cccaaaaaaa aaaaaaaaaa aagagtccag agtggccccg ccgctccgcg ccgggggggg 60 
gggggggggg ggacactttc ggacatctgg tcgacctcca gcatcggggg aaaaaaaaaa 120 
acaaagtgtc gcccggagta ctggtcgacc tccgaagttg ggggggagcg aaagcaggca 180 



aaccatttga atg gat gtc aat ccg act tta ctt ttc tta aaa 
Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys 
1 5 10 



gtg cca 229 
Val Pro 
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gca caa aat get ata age aca act ttc cct tat act gga gac cct cct 277 
Ala Gin Asn Ala lie Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro 
15 20 25 

tac age cat ggg aca gga aca gga tac acc atg gat act gtc aac agg 325 
Tyr Ser His Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg 
30 35 4 0 45 

aca cat cag tac tea gaa agg gga aga tgg aca aca aac acc gaa act 373 
Thr His Gin Tyr Ser Glu Arg Gly Arg Trp Thr Thr Asn Thr Glu Thr 
50 55 60 

gga gca ccg caa etc aac ccg att gat ggg cca ctg cca gaa gac aat 421 
Gly Ala Pro Gin Leu Asn Pro lie Asp Gly Pro Leu Pro Glu Asp Asn 
65 70 75 

gaa cca agt ggt tat gee caa aca gat tgt gta ttg gaa gca atg gee 469 
Glu Pro Ser Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala 
80 85 90 

ttc ctt gag gaa tec cat cct ggt ate ttt gag acc teg tgt ctt gaa 517 
jj, Phe Leu Glu Glu Ser His Pro Gly lie Phe Glu Thr Ser Cys Leu Glu 
P 95 100 105 

acc atg gag gtt gtt cag caa aca cga gtg gac aag ctg aca caa ggc 565 
: %l Thr Met Glu Val Val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Gly 
Uf 110 115 120 125 

w 

cga cag acc tat gac tgg act eta aat agg aac cag cct get gca aca 613 

Arg Gin Thr Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr 
130 135 140 



\Jt 9 ca ttg gee aac aca ata gaa gtg ttc aga tea aat ggc etc acg gee 661 
■fjj Ala Leu Ala Asn Thr lie Glu Val Phe Arg Ser Asn Gly Leu Thr Ala 
m 1^5 150 155 



aat gaa tct gga agg etc ata gac ttc ctt aag gat gta atg gag tea 709 
Asn Glu Ser Gly Arg Leu lie Asp Phe Leu. Lys Asp Val Met Glu Ser 
160 165 170 

ate aac aaa gaa gaa atg gag ate aca act cat ttt cag aga aag aga 757 
Met Asn Lys Glu Glu Met Glu lie Thr Thr His Phe Gin Arg Lys Arg 
175 180 185 

cga gtg aga gac aat atg act aag aaa atg gtg aca cag aga aca ata 805 
Arc Val Arg Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr lie 
130 195 200 205 

ggt aaa agg aag cag aga ttg aac aaa agg agt tat eta att agg gca 853 
Gly Lys Arg Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu lie Arg Ala 
210 215 220 

tta acc ctg aac aca atg acc aaa gat get gag aga ggg aag eta aaa 901 
Leu Thr Leu Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys 
225 230 ~ 235 

cgc aga gca att gca acc cca ggg atg caa ata agg ggg ttt gta tac 949 
Arc Arg Ala He Ala Thr Pro Gly Met Gin He Arg Gly Phe Val Tyr 
240 245 250 

ttt gtt gag aca eta gca agg agt ata tgt gag aaa ctt gaa caa tea 997 
Phe Val Glu Thr Leu Ala Arg Ser He Cys Glu Lys Leu Glu Gin Ser 
255 260 265 

gga ztg cca gtt gga ggc aat gag aag aaa gca aag ttg gca aat gtt 1045 
Gly Leu Pro Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val 
270 275 280 285 



gta agg aag atg atg acc aat tct cag gac act gaa att tct ttc acc 
Val Arg Lys Met Met Thr Asn Ser Gin Asp Thr Glu lie Ser Phe Thr 
290 295 300 

ate act gga gat aac acc aaa tgg aac gaa aat cag aac cct egg atq 
lie Thr Gly Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met 
305 310 315 

ttt ttg gee atg ate aca tat ata acc aga aat cag ccc gaa tgg ttc 
Phe Leu Ala Met lie Thr Tyr lie Thr Arg Asn Gin Pro Glu Trp Phe 
320 325 330 

aga aat gtt eta agt att get cca ata atg ttc tea aac aaa atg gcg 
Arg Asn Val Leu Ser lie Ala Pro lie Met Phe Ser Asn Lys Met Ala 
335 340 345 

aga ctg gga aag ggg tac atg ttt gag age aag agt atg aaa att aga 
Arg Leu Gly Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys lie Arg 
350 355 360 . 365 

act caa ata cct gca gaa atg eta gca agt att gat eta aaa tat ttc ' 
Thr Gin lie Pro Ala Glu Met Leu Ala Ser lie Asp Leu Lys Tyr Phe 
370 375 " 380 

aat gaa cca aca agg aag aaa ate gag aaa ata agg cct etc tta ata 
Asn Glu Pro Thr Arg Lys Lys lie Glu Lys lie Arg Pro Leu Leu lie 
385 390 395 

gat ggg act gca. tea ttg age cct gga atg atg atg ggc atg ttc aat 
Asp Gly Thr Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn 
400 405 410 

atg tta agt act gta tta ggc gtc tec ate ctg aat ctt gga caa aag 
Met Leu Ser Thr Val Leu Gly Val Ser lie Leu Asn Leu Gly Gin Lys 
415 420 425 

aga cac acc aag act act. tac tgg tgg gat- ggt ctt caa tct tct gat 
Arg His Thr Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gin Ser Ser Asp 
430 435 440 445 

gat ttt get ctg att gtg aat gca ccc aat cat gaa ggg att caa gee 
Asp Phe Ala Leu lie Val Asn Ala Pro Asn His Glu Gly lie Gin Ala 
450 455 460 

gga gtc aac agg ttt tat cga acc tgt aag eta ctt gga att aat atg 
Gly Val Asn Arg Phe Tyr Arg Thr Cys Lys Leu Leu Gly lie Asn Met 
465 470 475 

age aag aaa aag tct tac ata aac aga aca ggt aca ttt gaa ttc aca 
Ser Lys Lys Lys Ser Tyr lie Asn Arg Thr Gly Thr Phe Glu Phe Thr 
480 485 490 

age ttt ttc tat cgt tat ggg ttt gtt gee aat ttc age atg gag ctt 
Ser Phe Phe Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu 
495 500 ■ 505 

ccc age ttt ggg gtg tct ggg ate aac gag tct gcg gac atg agt att 
Pro Ser Phe Gly Val Ser Gly lie Asn Glu Ser Ala Asp Met Ser lie 
510 515 520 525 

gga gtt act gtc ate aaa aac aat atg ata aac aat gat ctt ggt cca' 
Gly Val Thr. Val lie Lys Asn Asn Met lie Asn Asn Asp Leu Gly Pro 
530 535 ^ 540 



gca acc get caa atg gee ctt cag ctg ttc ate aaa gat tac agg tac 
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Ala Thr Ala Gin Met Ala Leu Gin Leu Phe lie Lys Asp Tyr Arg Tyr 
545 550 555 

acg tac egg tgc cat aga ggt gac aca caa ata caa acc cga aga tea 1909 
Thr Tyr Arg Cys His Arg Gly Asp Thr Gin lie Gin Thr Arg Are Ser 
560 565 570 

ttt gaa ata aag aaa ctg tgg gag caa acc cat tec aaa get gga etc 1957 
Phe Glu lie Lys Lys Leu Trp Glu Gin Thr His Ser Lys Ala Gly Leu 
575 580 585 

ctg gtc tec gac gga ggc cca aat tta tac aac att aga aat etc cac . 2005 
Leu Val Ser Asp Gly Gly Pro Asn Leu Tyr Asn. He Arg Asn Leu His 

590 595 .600. \ 605 

att cct gaa gtc tgc ttg aaa tgg gaa tta atg gat gag gat tac caa 2053 
He Pro Glu Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin 
610 615 620 

ggg cgt tta tgc aac cca ctg aac cca ttt gtc aac cat aaa gac att 2101 
Gly Arg Leu Cys Asn Pro Leu Asn Pro Phe Val Asn His Lys Asp He 
625 630 635 

gaa tea gtg aac aat gca gtg ata atg cca gca cat ggt cca gee aaa 2149 
Glu Ser Val Asn Asn Ala Val He Met Pro Ala His Gly Pro Ala Lys 
640 645 650 

aac atg gag tat gat get gtt gca aca aca cac tec tgg ate ccc aaa 2197 
Asn Met Glu Tyr Asp Ala Val Ala Thr Thr His Ser Trp He Pro Lys 
655 660 665 

aga aat cga tec ate ttg aat aca age caa aga gga ata ctt gaa gat 2245 
Arg Asn Arg Ser He Leu Asn Thr Ser Gin Arg Gly lie Leu Glu Asp 
670 675 680 685 

gaa caa atg tac caa aag tgc tgc aac tta ttt gaa aaa ttc ttc ccc 2293 
Glu Gin Met Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro 
690 695- 700 

age agt tea tac aga aga cca gtc ggg ata tec agt atg gtg gag get '2341 
Ser Ser Ser Tyr Arg Arg Pro Val Gly He Ser Ser Met Val Glu Ala 
705 710 715 

atg gtt tec aga gee cga att gat gca cga att gat ttc gaa tct gga 2389 
Met Val Ser Arg Ala Arg He Asp Ala Arg He Asp Phe Glu Ser Gly 
720 725 730 - 

agg ata aag aaa gag gag ttc act gag ate atg aag ate tgt tec acc 2437 
Arg He Lys Lys Glu Glu Phe Thr Glu lie Met Lys lie Cys Ser Th- 
735 740 745 

att gaa gag etc aga egg caa aaa tagtgaattt agcttgtcct tcatgaaaaa 2491 
lie Glu Glu Leu Arg Arg Gin Lys 
750 755 

atgccttgtt tctactaata acccggcggc ccaaaatgcc gaeteggage .gaaagatata 2551 
cctcccccgg ggcegggagg tcgcgtcacc gaccacgccg ccggcccagg cgacgcgcga 2611 
cacggacacc tgtccccaaa aacgccacca tcgcagccac acaeggageg cccggggccc 2671 
tctggtcaac cccaggacac aegegggage agcgccgggc cggggacgcc ctcccggccg 2731 
cccgtgccac aegcaggggg ccggcccgtg tctccagagc gggagccgga agcattttcg 2791 
gccggcccct cctacgaccg ggacacacga gggaccgaag gccggccagg cgcgacctct 2851 
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cgggccgcac gcgcgctcag ggagcgctct ccgactccgc acggggactc gccagaaagg 2911 
atcgtgacct gcattaatga atcaggggat aacgcaggaa agaacatgtg agcaaaaggc 2971 
cagcaaaagg ccaggaaccg .taaaaaggcc gcgttgctgg cgtttttcca taggctccgc 3031 
ccccctgacg agcatcacaa aaatcgacgc tcaagtcaga ggtggcgaaa cccgacagga 3091 
ctataaagat accaggcgtt tccccctgga agctccctcg tgcgctctcc tgttccgacc 3151 
ctgccgctta ccggatacct gtccgccttt ctcccttcgg gaagcgtggc gctttctcat 3211 
agctcacgct gtaggtatct cagttcggtg taggtcgttc gctccaagct gggctgtgtg 3271 
cacgaacccc ccgttcagcc cgaccgctgc gccttatccg gtaactatcg tcttgagtcc 3331 
aacccggtaa gacacgactt atcgccactg gcagcagcca ctggtaacag gattagcaga 3391 
gcgaggtatg taggcggtgc tacagagttc ttgaagtgg.t ggcctaacta cggctacact 3451 
agaaggacag tatttggtat ctgcgctctg ctgaagccag ttaccttcgg aaaaagagtt 3511 
ggtagctctt gatccggcaa acaaaccacc gctggtagcg gtggtttttt tgtttgcaag 3571 
cagcagatta cgcgcagaaa aaaaggatct caagaagatc ctttgatctt ttctacgggg 3631 
tctgacgctc agtggaacga aaactcacgt taagggattt tggtcatgag attatcaaaa 3691 
aggatcttca cctagatcct tttaaattaa aaatgaagtt ttaaatcaat ctaaagtata 3751 
tatgagtaaa cttggtctga cagttaccaa tgcttaatca gtgaggcacc tatctcagcg 3811 
atctgtctat ttcgttcatc catagttgcc tgactccccg tcgtgtagat aactacgata 3871 
cgggagggct taccatctgg ccccagtgct gcaatgatac cgcgagaccc acgctcaccg 3931 
gctccagatt tatcagcaat aaaccagcca gccggaaggg ccgagcgcag aagtggtcct 3991 
gcaactttat ccgcctccat ccagtctatt aattgttgcc gggaagctag agtaagtagt 4051 
tcgccagtta atagtttgcg caacgttgtt gccattgcta caggcatcgt ggtgtcacgc 4111 
tcgtcgtttg gtatggcttc attcagctcc ggttcccaac gatcaaggcg agttacatga 4171 
tcccccatgt tgtgcaaaaa agcggttagc tccttcggtc ctccgatcgt tgtcagaagt 4231 
aagttggccg cagtgttatc actcatggtt atggcagcac tgcataattc tcttactgtc 4291 
atgccatccg taagatgctt ttctgtgact ggtgagtact caaccaagtc attctgagaa 4351 
tagtgtatgc ggcgaccgag ttgctcttgc ccggcgtcaa cacgggataa taccgcgcca 4411 
catagcagaa ctttaaaagt gctcatcatt ggaaaacgtt cttcggggcg aaaactctca 4471 
aggatcttac cgctgttgag atccagttcg atgtaaccca ctcgtgcacc caactgatct 4531 
tcagcatctt ttactttcac cagcgtttct gggtgagcaa aaacaggaag gcaaaatgcc 4591 
gcaaaaaagg gaataagggc gacacggaaa tgttgaatac tcatactctt cctttttcaa 4651 
tattattga'a gcatttatca gggttattgt ctcatgagcg gatacatatt tgaatgtatt 4711 
tagaaaaata aacaaaagag tttgtagaaa cgcaaaaagg ccatccgtca ggatggcctt 4771 
ctgcttaatt tgatgcctgg cagtttatgg cgggcgtcct gcccgccacc ctccgggccg 4831 
ttgcttcgca acgttcaaat ccgctcccgg cggatttgtc ctactcagga gagcgttcac 4891 
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cgacaaacaa cagataaaac gaaaggccca gtctttcgac tgagcctttc gttttatttg 4951 

atgcctggca gttccctact ctcgcatggg gagaccccac actaccatcg gcgctacggc 5011 

gtttcacttc tgagttcggc atggggtcag gtgggaccac cgcgctactg ccgccaggca 5071 

aattctgttt tatcagaccg cttctgcgtt ctgatttaat ctgtatcagg ctgaaaatct 5131 

tctctcatcc gccaaaacag ccaagctagc ggccgatc 5169 

<210> 43 
<211> 757 
<212> PRT 

<213> Artificial- Sequence 

<223> Description of Artificial Sequence: pHL3258 
<400> 43 

Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro Ala Gin Asn 
u 1 5 10 15 

O" Ala lie Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro Tyr Ser His 
P 2 0 25 30 

SI 

y Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg Thr His Gin 

^ Tyr Ser Glu Arg Gly Arg Trp Thr Thr Asn Thr Glu Thr Gly Ala Pro 
N 50 5 5 60 

8 

P Gin Leu Asn Pro He Asp Gly Pro Leu Pro Glu Asp Asn Glu Pro Ser 
Sj 65 70 75 80 

&j Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala Phe Leu Glu 
03 85 90 95 

Q 

nj Glu Ser His Pro Gly He Phe Glu Thr Ser Cys Leu Glu Thr Met Glu 
100 105 110 

Val Val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Gly Arg Gin Thr 
115 120 125 

Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr Ala Leu Ala 
130 135 140 

Asn Thr He Glu Val Phe Arg Ser Asn Gly Leu Thr Ala Asn Glu Ser 
145 150 155 160 

Gly Arg Leu He Asp Phe Leu Lys Asp Val Met Glu Ser Met Asn Lys ' 
165 170 175 

Glu Glu Met Glu He Thr Thr His Phe Gin Arg Lys Arg Arg Val Arg 
180 185 190 

Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr He Gly Lys Arg 
195 200 205 

Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu He Arg Ala Leu Thr Leu 
210 215 220 

Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys Arg Arg Ala 
225 230 235 ~ ~ 240 

He Ala Thr Pro Gly Met Gin lie Arg Gly Phe Val Tyr Phe Val Glu 
245 250 255 




w 

M 
M 

if 

P 

ni 
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Thr Leu Ala Arg Ser lie Cys.Glu Lys Leu Glu Gin Ser Gly Leu Pro 
260 265 270 

Val Gly Gly A'sn Glu Lys Lys Ala Lys Leu Ala Asn Val Val Arg Lys 
275 280 285 

Met Met Thr Asn Ser Gin Asp Thr Glu He Ser Phe Thr He Thr Gly 
290 295 300 

Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met Phe Leu Ala 
305 310 315 ' 320 

Met He Thr Tyr He Thr Arg Asn Gin Pro Glu Trp Phe Arg Asn Val 

325 330 335 

i 

Leu Ser He Ala Pro lie Met Phe Ser Asn Lys Met Ala Arg Leu Gly 
34 0 34 5 350 

Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys He Arg Thr Gin He 
355 360 365 

Pro Ala Glu Met Leu Ala Ser He Asp Leu Lys Tyr Phe Asn Glu Pro 
370 375 380 

Thr Arg Lys Lys lie Glu Lys lie Arg Pro Leu Leu. He Asp Gly Thr 
385 390 395 400 

Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn Met Leu Ser 
405 410 415 

Thr Val Leu Gly Val Ser lie Leu Asn Leu. Gly Gin Lys Arg His Thr 
420 425 430 

Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gin Ser Ser Asp Asp Phe Ala 
435 440 445 



H; . Leu lie Val Asn Ala Pro Asn His Glu Gly lie Gin Ala Gly Val Asn 
jp 4 50 .4 55 4 60 

Arg Phe Tyr Arg Thr Cys Lys Leu Leu Gly lie Asn Met Ser Lys Lys 
465 470 475 480 

Lys Ser Tyr lie Asn Arg Thr Gly Thr Phe Glu Phe Thr Ser Phe Phe 

485 490 495 

Tyr Arg Tyr Gly. Phe Val Ala Asn Phe Ser Met Glu Leu Pro Ser Phe 
500 505 510 

Gly Val Ser Gly He Asn Glu Ser Ala Asp Met Ser lie Gly Val Thr 
515 520 525 

Val lie Lys Asn Asn Met lie Asn Asn Asp Leu Gly Pro Ala Thr Ala 
530 535 540 

Gin Met Ala Leu Gin Leu Phe lie Lys Asp Tyr Arg Tyr Thr Tyr Arg 
545 550 555 ~ " 560 

Cys His Arg Gly Asp Thr Gin lie Gin Thr Arg Arg Ser Phe Glu lie 

565 570 575 

Lys Lys Leu Trp Glu Gin Thr His. Ser Lys A^a Gly Leu Leu Val Ser 
580 585 ~ 590 

Asp Gly Gly Pro Asn Leu Tyr Asn lie Arg Asn Leu His lie Pro Glu 
595 • 600 605 
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Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin Gly Arg Leu 
61.0 615 620 

Cys Asn Pro Leu Asn Pro Phe Val Asrv His Lys Asp lie Glu Ser Val 
625 630 635 640 

Asn Asn Ala Val lie Met Pro Ala His Gly Pro Ala Lys Asn Met Glu 
645 650 655 

Tyr Asp Ala Val Ala Thr Thr His Ser Trp lie Pro Lys Arg Asn Arg 
660 665 ' 670 

Ser lie Leu Asn Thr Ser Gin Arg Gly lie Leu Glu Asp Glu Gin Met 
675 680 6S5 

Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro Ser Ser Ser 
690 695 700 

Tyr Arg Arg Pro Val Gly He Ser Ser Met Val Glu Ala Met Val Ser 
"705 710 715- 720 

s ^ Arg Ala Arg He Asp Ala Arg He Asp Phe Glu Ser Gly Arg He Lys 
h I 725 730 735 

Q 

p Lys Glu Glu Phe Thr Glu He Met Lys lie Cys Ser Thr He Glu Glu 
S| 740 745 750 



■UJ 

■si 



ry 



Leu Arg Arg Gin Lys 
755 



<210> 4 4 
pj <211> 5169 
<212> DNA 

<213> Artificial Sequence 



02 <220> 

Q <223> Description of Artificial Sequence: pHL3259 

ly <220> 

<221> CDS 

<222> (191) . . (2461) 
<400> 44 

cccaaaaaaa aaaaaaaaaa aagagtccag agtggccccg ccgctccgcg ccgggggggg 60 

gggggggggg ggacactttc ggacatctgg tcgacctcca gcatcggggg aaaaaaaaaa 120 

acaaagtgtc gcccggagta ctggtcgacc tccgaagttg ggggggagcg aaagcaggca 180 

aaccatttga atg gat gtc aat ccg act tta ctt ttc tta aaa gtg cca ' 229 
Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro 
1.5 10 

gca caa aat get ata age aca act ttc cct tat act gga gac cct cct 277 
Ala Gin Asn Ala He Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro 
15 20 ~ 25 

tac age cat ggg aca gga aca gga tac ace atg gat act gtc aac agg 325 
Tyr Ser His Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg 
30 35 40 45 

aca cat cag tac tea gaa agg gga aga tgg aca aca aac ace gaa act 373 
Thr His Gin Tyr Ser Glu Arg Gly Arg Trp Thr Thr Asn Thr Glu Thr 
50 55 60 
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gga gca ccg caa etc aac ccg att gat ggg cca ctg cca gaa gac aat 421 
Gly Ala Pro Gin Leu Asn Pro lie Asp Gly Pro Leu Pro Glu Asp Asn 
65 70 75 

gaa cca acz ggt tat gec caa aca gat tgt gta ttg gaa gca atg gec 4 69 

Glu Pro Ser Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala 
BO 85 : 90 

ttc ctt gag gaa tec cat cct ggt ate ttt gag ace teg tgt ctt gaa 517 

Phe Leu Glu Glu Ser His Pro Gly lie Phe Glu Thr Ser Cys Leu Glu 
95 100 105 

acg atg gag gtt gtt cag caa aca cga gtg gac aag ctg aca caa ggc 565 

Thr Met Glu Val Val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Gly 
110 115 ^ 120 125 

cga cag ace tat gac tgg act eta aat agg aac cag cct get gca aca 613 

Arg Gin Thr Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr 

130 135 140 

gca ttg gec aac aca ata gaa gtg ttc aga tea aat ggc etc acg gee 6£S1 

H= Ala Leu Ala Asn Thr lie Glu Val Phe Arg Ser Asn Gly Leu Thr Ala 
O 145 150 155 

aat gaa tc- gga agg etc ata gac ttc ctt aag gat gta atg gag tea 709 

.'I Asn. Glu Ser Gly Arg Leu lie Asp Phe Leu Lys Asp Val Met Glu Ser 
fi 160 165 J ~ 170 

UP 

%l atg aac aaa gaa gaa atg gag ate aca act cat ttt cag aga aag aga 757 

Si Met Asn Lvs Glu Glu Met Glu lie Thr Thr His Phe Gin Arg Lys Arg 
175 180 185 



cga gtg aca gac aat atg act aag aaa atg gtg aca cag aga aca ata 805 
Arg Val Arg Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr lie 
190 195 200 205 

ggt aaa acg aag cag aga ttg aac aaa agg agt tat eta att agg gca 853 
Gly Lys Arc Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu lie Arg Ala 
210 215 220 

tta ace ctg aac aca atg ace aaa gat get gag aga ggg aag eta aaa 901 
Leu Thr Leu Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys 
225 230 235 

egg aga gca att gca ace cca ggg atg caa ata agg ggg ttt gta tac 949 
Arg Arg Ala He Ala Thr Pro Gly Met Gin He Arg Gly Phe Val Tyr 
24 0 24 5 250 

ttt gtt gag aca eta gca agg agt ata tgt gag aaa ctt gaa caa tea 997 
Phe Val Glu Thr Leu Ala Arg Ser He Cys Glu Lys Leu Glu Gin Ser 
255 260 265 

gga ttg cca gtt gga ggc aat gag aag aaa gca aag ttg gca aat gtt 1045 
Gly Leu Pre Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val 
270 275 280 285. 

gta agg aag atg atg ace aat tct cag gac act gaa att tct ttc acc 1093 
Val Arg Lys Met Met Thr Asn Ser Gin Asp Thr Glu He Ser Phe Thr 
290 295 300 

ate act gca gat aac acc aaa tgg aac gaa aat cag aac cct egg atg . 1141 
He Thr Gly Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met 
305 310 315 

ttt ttg gec atg ate aca tat ata acc aga aat cag ccc gaa tgg ttc 1189 
Phe Leu Ala Met He Thr Tyr He Thr Arg Asn Gin Pro Glu Trp Phe 

320 325 330 



aga aat gtt eta agt att get cca ata atg ttc tea aac aaa atg gcg 1237 
Arg Asn Val Leu Ser lie Ala Pro lie Met Phe Ser Asn Lys Met Ala 
335 340 345 

aga ctg gga aag ggg tac atg ttt gag age aag agt atg aaa att aga 1285 
Arg Leu Gly Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys lie Arg 
350 355 360 " 365 

act caa ata cct gca gaa atg eta gca agt att gat eta aaa tat ttc 1333 
Thr Gin lie Pro Ala Glu Met Leu Ala Ser lie Asp Leu Lys Tyr Phe 
370 375 380. 

aat gaa cca aca agg aag aaa ate gag aaa ata agg cct etc tta ata 1381 
Asn Glu Pro Thr Arg Lys Lys lie Glu Lys lie Arg Pro Leu Leu lie 
38 5 3 90 395 

gat ggg act gca tea ttg age cct gga atg atg atg ggc atg ttc aat 1429 
Asp Gly Thr Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn 
400 405 410 

u k atg tta agt act gta tta ggc gtc tec ate ctg aat ctt gga caa aag 1477 
Met Leu Ser Thr Val Leu Gly Val Ser lie Leu Asn Leu Gly Gin Lys 
415 4 20 4 25 

M 

Si aga cac ace aag act act tac tgg tgg gat ggt ctt caa tct tct gat 1525 
yj Arg His Thr Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gin Ser Ser Asp 
y 4 30 4 35 4 40 4 45 

% I 

. * gat ttt get ctg att gtg aat gca ccc aat cat gaa ggg att caa gee 1573 

Asp Phe Ala Leu lie Val Asn Ala Pro Asn His Glu Gly lie Gin Ala 
B 450 455 ^ 460 

D 

"fy <?9 a 9 tc aac a 99 ttt: tat cga acc tgt aag eta ctt gga att aat atg 1621 

m Gly Val Asn Arg Phe Tyr Arg Thr Cys Lys Leu Leu Gly lie Asn Met 

S 465 470 475 



y. age aag aaa aag tct tac ata aac aga aca . ggt aca ttt gaa ttc aca 1669 
fJJ Ser Lys Lys Lys Ser Tyr lie Asn Arg Thr Gly Thr Phe Glu Phe Thr 
480 485 490 

age ttt ttc tac cgc tat gga ttt gta gee aat ttt agt atg gag ttg . 1717 
Ser Phe Phe Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu 
495 500 505 

ccc age ttt gga gta tea gga att aat gaa teg get gat atg age att 1765 
Pro Ser Phe Gly Val Ser Gly He Asn Glu Ser Ala Asp Met Ser He 
510 515 520 525 

gga gta aca gtg ata aag aat aac atg ata aac aat gat ctt gga ccg 1813 
Gly Val Thr Val He Lys . Asn Asn Met He Asn Asn Asp Leu Gly Pro 
530 535 540 

gca aca gee caa atg get etc caa tta ttc ate- aag gac tac aga tat 1861 
Ala Thr Ala Gin Met Ala Leu Gin Leu Phe He Lys Asp Tyr Arg Tyr 
54 5 550 " 555 

aca tac agg tgt cac agg gga gac aca caa ate caa acg agg agg tea 1909 
Thr Tyr Arg Cys His Arg Gly Asp Thr Gin lie Gin Thr Arg Arg Ser 
560 565 570 

ttc gag eta aag aag ctg tgg gag cag acc cgc tea aag gca gga ctg 1957 
Phe Glu Leu Lys Lys Leu Trp Glu Gin Thr Arg Ser Lys Ala Gly Leu 
575 580 585 



ttg gtt tea gat ggc gga cca aac ctg tac aac att cga aat etc cac 2005 
Leu Val Ser Asp Gly Gly Pro Asn Leu Tyr Asn lie Arg Asn Leu His 
590 595 600 ~ 605 

att cct gaa gtc tgc ttg'aaa tgg gaa tta atg gat gag gat tac cag 2053 
lie Pro Glu Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin 
610 615 " 620 

ggg cgt tta tgc aac cca ctg aac cca ttt gtc aac cat aaa gac att 2101 
Gly Arg Leu Cys Asn Pro Leu Asn Pro Phe Val Asn His Lys Asp lie 
625 630 635 

gaa tea gtg aac aat gca gtg ata atg cca gca cat ggt cca gec aaa 2149 
Glu Ser Val Asn Asn A.la Val lie Met Pro Ala His Gly Pro Ala Lys 
64 0 64 5 650 

aac atg gag tat gat get gtt gca aca aca cac tec tgg ate ccc aaa 2197 
Asn Met Glu Tyr Asp Ala Val Ala Thr Thr His Ser Trp lie Pro Lys 
655 660 665 

aga aat cga tec ate ttg aat aca age caa aga gga ata ctt gaa gat 2245 
Arg Asn Arg Ser lie Leu Asn Thr Ser Gin Arg Gly lie Leu Glu Asp 
H= 670 675 680 " 685 

o 

m gaa caa atg tac caa aag tgc tgc aac tta ttt gaa aaa ttc ttc ccc 2293 
Glu Gin Met Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro 
690 695 700 

Up 

yj age agt tea tac aga aga cca gtc ggg ata tec agt atg gtg gag get 234 1 

Ser Ser Ser Tyr Arg Arg Pro Val Gly lie Ser Ser Met Val Glu Ala 
ngj 705 710 715 

!U at< 3 9tt tec aga gee cga att gat gca cga att gat ttc gaa tct gga 2389 
W Met Val Ser Arg Ala Arg lie Asp Ala Arg lie Asp Phe Glu Ser Gly 
IU 720 725 730 

P 

03 agg ata aag aaa gag gag ttc act gag ate atg aag ate tgt tec ace 2437 
w Arg lie Lys Lys Glu Glu. Phe Thr Glu lie. Met Lys lie Cys Ser Thr 
735 740 745 



att gaa gag etc aga egg caa aaa 
lie Glu Glu Leu Arg Arg Gin Lys 
750 755 


tagtgaattt 


agcttgtcct 


tcatgaaaaa 


2491 


atgccttgtt 


tctactaata 


acccggcggc 


ccaaaatgcc 


gaeteggage 


gaaagatata 


2551 


cctcccccgg 


ggcegggagg 


tcgcgtcacc 


gaccacgccg 


ccggcccagg 


cgacgcgcga 


2611 


cacggacacc 


tgtccccaaa 


aacgccacca 


tcgcagccac 


acaeggageg 


cccggggccc 


2671 


tctggtcaac 


cccaggacac 


aegegggage 


agcgccgggc 


cggggacgcc 


ctcccggccg 


2731 


cccgtgccac 


aegcaggggg 


ccggcccgtg 


tctccagagc 


gggagccgga 


agcattttcg 


2791 


gccggcccct 


cctacgaccg 


ggacacacga 


gggaccgaag 


gccggccagg 


cgcgacctct 


2851 


cgggccgcac 


gcgcgctcag 


ggagegctet 


ccgactccgc 


aeggggaetc 


gecagaaagg 


2911 


ategtgaect 


gcattaatga 


atcaggggat 


aacgeaggaa 


agaacatgtg 


agcaaaaggc 


29~1 


cagcaaaagg 


ccaggaaccg 


taaaaaggee 


gcgttgctgg 


cgtttttcca 


taggctccgc 


3031 


ccccctgacg 


agcatcacaa. 


aaatcgaege 


tcaagtcaga 


ggtggcgaaa 


cccgacagga 


3091 


ctataaagat 


accaggegtt 


tccccctgga 


agctccctcg 


tgcgctctcc 


tgtt ccgacc 


3151 


ctgccgctta 


ccggatacct 


gtccgccttt 


ctcccttcgg 


gaagcgtgcc 


gctttctcat 


3211 




132 



agctcacgct gtaggtatct cagttcggtg taggtcgttc gctccaagct gggctgtgtg 3271 
cacgaacccc ccgttcagcc cgaccgctgc gccttatccg gtaactatcg tcttgagtcc 3331 
aacccggtr.a gacacgactt atcgccactg gcagcagcca ctggtaacag gattagcaga 3391 
gcgaggtatg taggcggtgc tacagagttc ttgaagtggt ggcctaacta cggctacact 3451 
agaaggacag tatttggtat ctgcgctctg ctgaagccag ttaccttcgg aaaaagagtt 3511 
ggtagc.tctt gatccggcaa acaaaccacc gctggtagcg gtggtttttt tgtttgcaag 3571 
cagcagatra cgcgcagaaa aaaaggatct caagaagatc ctttgatctt ttctacgggg 3631 
tctgacgctc agtggaacga aaactcacgt taagggattt tggtcatgag attatcaaaa 3691 
aggatcttca cctagatcct tttaaattaa aaatgaagtt ttaaatcaat ctaaagtata 3751 
tatgagtaaa cttggtctga cagttaccaa tgcttaatca gtgaggcacc tatctcagcg 3811 
atctgtctat ttcgttcatc catagttgcc tgactccccg tcgtgtagat aactacgata- 3871 
cgggagggct taccatctgg ccccagtgct gcaatgatac cgcgagaccc acgctcaccg 3931 
gctccagatt tatcagcaat aaaccagcca gccggaaggg ccgagcgcag aagtggtcct 3991 
gcaactttat ccgcctccat ccagtctatt aattgttgcc gggaagctag agtaagtagt 4051 
tcgccagtta atagtttgcg caacgttgtt gccattgcta caggcatcgt ggtgtcacgc 4111 
tcgtcgtttg gtatggcttc attcagctcc ggttcccaac gatcaaggcg agttacatga 4171 
tcccccatgt tgtgcaaaaa agcggttagc tccttcggtc ctccgatcgt tgtcagaagt 4231 
aagttggccg cagtgttatc actcatggtt atggcagcac tgcataattc tcttactgtc 4291 
atgccatccg taagatgctt ttctgtgact ggtgagtact caaccaagtc attctgagaa 4351 
tagtgtatgc ggcgaccgag ttgctcttgc ccggcgtcaa cacgggataa taccgcgcca 4411 
catagcagaa ctttaaaagt gctcatcatt ggaaaacgtt cttcggggcg a'aaactctca . 4471 
aggatcttac cgctgttgag atccagttcg atgtaaccca ctcgtgcacc caactgatct 4531 
tcagcatctt ttactttcac cagcgtttct gggtgagcaa aaacaggaag gcaaaatgcc 4591 
gcaaaaaagg gaataagggc gacacggaaa tgttgaatac tcatactctt cctttttcaa 4 651 
tattattgaa gcatttatca gggttattgt ctcatgagcg gatacatatt tgaatgtatt 4711 
.tagaaaaaia aacaaaagag tttgtagaaa cgcaaaaagg ccatccgtca ggatggcctt 4771 
ctgcttaati tgatgcctgg cagtttatgg cgggcgtcct gcccgccacc ctccgggccg 4831 
ttgcttcgca acgttcaaat ccgctcccgg cggatttgtc ctactcagga gagcgttcac 4891 
cgacaaacaa cagataaaac gaaaggccca gtctttcgac tgagcctttc gttttatttg 4951 
atgcctggca gttccctact ctcgcatggg gagaccccac actaccatcg gcgctacggc 5011 
gtttcacttc tgagttcggc atggggtcag gtgggaccac cgcgctactg ccgccaggca 5071 
aattctgttt tatcagaccg cttctgcgtt ctgatttaat ctgtatcagg ctgaaaatct 5131 
tctctcatcc gccaaaacag ccaagctagc ggccgatc 5169 
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<210> 45 
<211> 757 
<212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: pHL3259 
<400> 45 

Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro Ala Gin Asn 
1.5 10 15 

Ala lie Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro Tyr Ser His 
20 25 30 

Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg Thr His Gin 
35 40 45 

Tyr Ser Glu Arg Gly Arg Trp Thr Thr Asn Thr Glu Thr Gly Ala Pro 
50 55 60 

Gin Leu Asn Pro lie Asp Gly Pro Leu Pro Glu Asp Asn Glu Pro Ser 
65 70 75 80 

Gly Tyr Ala Gin Thr Asp. Cys Val Leu Glu Ala Met Ala Phe Leu Glu 
85 90 95 

Glu Ser His Pro Gly lie Phe Glu Thr Ser Cys Leu Glu Thr Met Glu 
100 105 110 

Val Val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Gly Arg Gin Thr 
115 120 125 

Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr Ala Leu Ala 
130 135 140 

Asn Thr lie Glu Val Phe Arg Ser Asn Gly Leu Thr Ala Asn Glu Ser 
.1^5 150 155 160 

Gly Arg Leu lie Asp Phe Leu Lys Asp Val Met Glu Ser Met Asn Lys 
165 170 175 

Glu Glu Met Glu lie Thr Thr His Phe Gin Arg Lys Arg Arg Val Arg 
180 185 " 190 

Asp Asn Met Thr . Lys Lys Met Val Thr Gin Arg Thr lie Gly Lys Arg 
195 200 ~ 205 

Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu lie Arg Ala Leu Thr Leu 
210 215 220 

Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys Arg Arg Ala 
225 230 235 240 

lie Ala Thr Pro Gly Met Gin lie Arg Gly Phe Val Tyr Phe Val Glu 
245 250 ~ 255 

Thr Leu Ala Arg Ser He Cys Glu Lys Leu Glu Gin Ser Gly Leu Pro 
260 265 270 

Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val Val Arg Lys 
275 280 285 

Met Met Thr Asn Ser Gin Asp Thr Glu He Ser Phe Thr He Thr Gly 
290 295 300 

Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met Phe Leu Ala 
305 310 315 " 320 
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Met He Thr Tyr He Thr Arg Asn Gin Pro Glu Trp Phe Arg Asn Val 
325 330 335 

Leu Ser He Ala Pro He Met Phe Ser Asn Lys Met Ala Arg Leu Gly 
340 345 350 

Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys He Arg Thr Gin He 
355 360 365 

Pro Ala Glu Met Leu Ala Ser He Asp Leu Lys Tyr Phe Asn Glu Pro 
370 375 380 

Thr Arg Lys Lys He Glu Lys He Arg Pro Leu Leu He Asp Gly. Thr 
385 390 395 400 

Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn Met Leu Ser 
405 410 415 

Thr Val Leu Gly Val Ser He Leu Asn Leu Gly Gin Lys Arg His Thr 
420 425 430 

Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gin Ser Ser Asp Asp Phe Ala 
435 440 445 

Leu He Val Asn Ala Pro Asn His Glu Gly He Gin Ala Gly Val Asn 
4 50 4 55 4 60 

Arg Phe Tyr Arg Thr Cys Lys Leu Leu Gly He Asn Met Ser Lys Lys 
465 470 475 480 

Lys Ser Tyr He Asn Arg Thr Gly Thr Phe Glu Phe. Thr Ser Phe Phe 
485 490 495 

Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu Pro Ser Phe 
500 505 510 

Gly Val Ser Gly lie Asn Glu Ser Ala Asp Met Ser He Gly Val Thr 
515 520 * 525 

Val He Lys Asn Asn Met He Asn Asn Asp Leu Gly Pro Ala Thr Ala 
530 535 540 

Gin Met Ala Leu Gin Leu Phe lie Lys Asp Tyr Arg Tyr Thr Tyr Arg 
545 550 555 ~ 560 

Cys His Arg Gly Asp Thr Gin lie Gin Thr Arg Arg Ser Phe Glu Leu 
565 570 575 

Lys Lys Leu Trp Glu Gin Thr Arg Ser Lys Ala Gly Leu Leu Val Ser 
580 585 590 

Asp Gly Gly Pro Asn Leu Tyr Asn lie Arg Asn Leu His lie Pro Glu 
595 600 605 

Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin Gly Arg Leu 
610 615 620 

Cys Asn Pro Leu Asn Pro Phe Val Asn His Lys Asp lie Glu Ser Val 
625 630 635 640 

Asn Asn Ala Val lie Met Pro Ala His Gly Pro Ala Lys Asn Met Glu 
645 650 655 



Tyr Asp Ala Val Ala Thr Thr His Ser Trp lie Pro Lys Arg Asn Arg 
660 665 670 
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Ser lie Leu Asn Thr Ser Gin Arg Gly lie Leu Glu Asp Glu Gin Met 
675' 680 685 

Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro Ser Ser Ser 
690 695 700 

Tyr Arg Arg Pro Vai Gly lie Ser Ser Met Val Glu Ala Met Val Ser 
705 710 715 720 

Arg Ala Arg lie Asp Ala Arg lie Asp Phe Glu Ser Gly Arg lie Lys 
725 730 " 735 

Lys Glu Glu Phe Thr Glu lie Met Lys lie Cys Ser Thr lie Glu Glu 
740 745 750 

Leu Arg Arg Gin Lvs 

755 

<210> 46 
<211> 5169 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: pHL3268 

<220> 
<221> CDS 

<222> (191) . . (2461) 
<400> 46 

cccaaaaaaa aaaaaaaaaa aagagtccag agtggccccg ccgctccgcg ccgggggggg 60 

gggggggggg ggacactttc ggacatctgg tcgacctcca gcatcggggg aaaaaaaaaa 120 

acaaagtgtc gcccggagta ctggtcgacc. tccgaagttg ggggggagcg aaagcaggca 180 

aaccatttga atg gat gtc aat ccg act tta ctt ttc tta aaa g.tg cca 229 
Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro 
1 5 10 

gca caa aat get ata age aca act ttc cct tat act gga gac cct cct 277 
Ala Gin Asn Ala lie Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro 
15 • 20 ~ 25 

tac age cat ggg aca gga aca gga tac acc atg gat act gtc aac agg 325 
Tyr Ser His Gly Thr Gly Thr. Gly Tyr Thr Met Asp Thr Val Asn Arg 
30 35 40 45 

aca cat cag tac tea gaa agg gga aga tgg aca aca aac acc gaa act 373 
Thr His Gin Tyr Ser Glu Arg Gly Arg Trp .Thr Thr Asn Thr Glu Thr 
50 55 60 

gga gca ccg caa etc aac ccg att gat ggg cca ctg cca gaa gac aat 421 
Gly Ala Pro Gin Leu Asn Pro lie Asp Gly Pro Leu Pro Glu Asp Asn 
65 70 75 

gaa cca agt ggt tat gee caa aca gat tgt gta ttg gaa gca atg gec 469 
Glu Pro Ser Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala 
80 85 90 

ttc ctt gag gaa tec cat cct ggt ate ttt gag acc teg tgt ctt gaa 517 
Phe Leu Glu Glu Ser His Pro Gly lie Phe Glu Thr Ser Cys Leu Glu 
95 100 105 

acg atg gag gtt gtt cag caa aca cga gtg gac aag ctg aca caa ggc 565 
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.K35? 
P 



ilJ 



Thr Met Glu Val Val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Gly 
HO 115 120 ■ 125 

cga cag acc tat gac tgg act eta aat agg aac cag cct get gca aca 613 
Arg Gin Thr Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr 
130 135 140 

gca ttg gee aac aca ata gaa gtg ttc aga tea aat ggc etc acg gec 661 
Ala Leu Ala Asn Thr He Glu Val Phe Arg Ser Asn Gly Leu Thr Ala 
145 150 155 

•aat gaa tct gga agg etc ata gac ttc ctt aag gat gta atg gag tea 709 
Asn Glu Ser Gly. Arg Leu He Asp Phe Leu Lys Asp Val Met Glu Ser 
160 165 J 170 

atg aac aaa gaa gaa atg gag ate aca act cat ttt cag aga aag aga 757 
Met Asn Lys Glu Glu Met Glu He Thr Thr His Phe Gin Arg Lys Arq 
175 180 185 

cga gtg aga gac aat atg act. aag aaa atg gtg aca cag aga aca ata 805 
Arg Val Arg Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr He 
190 195 200 205 



r*= ggt aaa agg aag cag aga ttg aac aaa agg agt tat eta att agg gca 853 
Gly Lys Arg Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu He Arg Ala 
210 215 220 



%! tta acc ctg aac aca atg acc aaa gat get gag aga ggg aag eta aaa 901 

Sj Leu Thr Leu Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys 

/ 225 230 235 

jjrf c 99 a 9 a y° a att 9 ca acc cca ggg atg caa ata agg ggg ttt gta tac 94 9 

J\) Arg Arg Ala He Ala Thr Pro Gly Met Gin He Arg Gly Phe Val Tyr 

53 240 245 250 



ttt gtt gag aca eta gca agg agt ata tgt gag aaa ctt gaa caa tea 997 
Phe Val Glu Thr Leu Ala Arg Ser He Cys Glu Lys Leu Glu Gin Ser 
255 260 265 

gga ttg cca gtt gga ggc aat gag aag aaa gca aag ttg gca aat gtt 1045 
Gly Leu Pro Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val 
270 275 \ 280 285 

gta agg aag atg atg acc aat tct cag gac act gaa att tct ttc acc 1093 
Val Arg Lys Met Met Thr Asn Ser Gin Asp Thr Glu He Ser Phe Thr 
290 295 300 

ate act gga gat aac acc aaa tgg aac gaa aat cag aac cct egg atg 1141 
He Thr Gly Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met 
305 310 315 

ttt ttg gee atg ate aca tat ata acc aga aat cag ccc gaa tgg ttc 1189 
Phe Leu Ala Met He Thr Tyr He Thr Arg Asn Gin Pro Glu Trp Phe 
320 325 330 

aga aat gtt eta agt att get cca ata atg ttc tea aac aaa atg'gcg 1237 
Arg Asn Val Leu Ser He Ala Pro He Met Phe Ser Asn Lys Met Ala 
335 340 345 

aga ctg gga aag ggg tac atg ttt gag age aag agt atg aaa att aga 1285 
Arg Leu Gly Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys He Arq 
350 355 360 365 

act caa ata cct gca gaa atg eta gca agt att gat eta aaa tat ttc 1333 
Thr Gin He Pro Ala Glu Met Leu Ala Ser He Asp Leu Lys Tyr Phe 
370 375 380 
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aat gaa cca aca agg aag aaa ate gag aaa ata agg cct etc tta ata 
Asn Glu Pro Thr Arg Lys Lys lie Glu Lys lie Arg Pro Leu Leu lie 
3S5 390 395 



1381 



gat ggg act gca tea ttg'agc cct gga atg atg atg ggc atg ttc aat 
Asp Gly Thr Ala Ser'Leu Ser Pro Gly Met Met Met Gly Met Phe Asn 
400 405 410 



1429 



atg tta agt act gta tta ggc gtc tec ate ctg aat ctt gga caa aac 
Met Leu Ser Thr Val Leu Gly Val Ser lie Leu Asn Leu Gly Gin Lvs 
415 420 425 



1477 



aga cac ace aag. act act tac tgg tgg gat ggt ctt caa tct tct gar 
Arg His Thr Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gin Ser Ser Asp 
430 435 440 445 



1525 



gat ttt get ctg att gtg aat gca ccc aat cat gaa ggg att caa gec 
Asp Phe Ala Leu lie Val Asn Ala Pro Asn His Glu Gly lie Gin Ala 
450 455 460 



15 7 3 



us 



gga gtc aac agg ttt tat cga acc tgt aag eta ctt gga att aat arc 1$21 

Gly Val Asn Arg Phe Tyr Arg Thr Cys Lys Leu Leu Gly lie Asn Met 
465 470 475 

age aag aaa aag tct tac ata aac aga aca ggt aca ttt gaa ttc aca 1669 

Ser Lys Lys Lys Ser Tyr lie Asn Arg Thr Gly Thr Phe Glu Phe Thr 
480 485 490 

age ttt ttc tat cgt tat ggg ttt gtt gee aat ttc age atg gag ctt 1717 

Ser Phe Phe Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu 

495 500 505 



P ccc age ttt ggg gtg tct ggg ate aac gag tct gcg gac atg agt att 
fjj Pro Ser Phe Gly Val Ser Gly lie Asn Glu Ser Ala Asp Met Ser lie 
n 510 515 520 525 



1765 



O 



gga gtt act gtc ate aaa aac aat atg ata aac aat gat ctt ggt cca 
Gly Val Thr Val lie Lys Asn Asn Met lie- Asn Asn Asp Leu Gly Pre 
530 535 540 



1813 



gca acc get caa atg gee ctt cag ctg ttc ate aaa gat tac agg tac 
Ala Thr Ala Gin Met Ala Leu Gin Leu Phe lie Lys Asp Tyr Arg Tyr 
545 550 555 



1861 



acg tac egg tgc cat aga ggt gac aca caa ata caa acc cga aga tea 
Thr Tyr Arg Cys His Arg Gly Asp Thr Gin lie Gin Thr Arg Arg Ser 
560 565 570 



1909 



ttt gaa ata aag aaa ctg tgg gag caa acc cat tec aaa get gga etc 
Phe Glu lie Lys Lys. Leu Trp Glu Gin Thr His Ser Lys Ala Gly Leu 
575 580 585 



1957 



ctg gtc tec gac gga ggc cca aat tta tac aac att egg aat etc cac 
Leu Val Ser Asp Gly Gly Pro Asn Leu Tyr Asn lie Arg Asn Leu His 
.590 595 600 605 



2005 



ate ccg gaa gtt tgc ctg aaa tgg gaa eta atg gat gaa gac tat cac 
lie Pro Glu Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin. 

610 615 620 



2053 



gga aga ctt tgt aat ccc atg aac ccg ttt gtc agt cat aag gaa att 
Gly A.rg Leu Cys Asn Pro Met Asn Pro Phe Val Ser His Lys Glu lie 
625 630 635 



2101 



gaa ret gta aac aat get gcg gta atg cca gee cat ggt cca gee aaa 
Glu Ser Val Asn Asn Ala Ala Val Met Pro Ala His Gly Pro Ala Lys 
640 645 650 



2149 



138 



age atg gaa tat gat get gtg gca act aca cac tct tgg ate cct aag 2197 
Ser Met Glu Tyr Asp Ala Val Ala Thr Thr His Ser Trp He Pro Lys 
655 660 665 

aga aac cat tec att etc aat acg agt caa agg gga ate ctt gag gat 2245 
Arg Asn Arc Ser He Leu Asn Thr Ser Gin Arg Gly He Leu Glu Asp 
670 675 680 685 

gaa caa ate tac cag aag tgt tgc aac eta ttc gag aaa ttc ttc cct 2293 
Glu Gin Mez Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro 
690 695 ^ 700 

age age tea tac aga aga cca gtt gga att tec agt atg gtg gag gec 2341 
Ser Ser Ser Tyr Arg Arg Pro Val Gly He Ser Ser Met Val Glu Ala 
705 710 715 

atg gtg tct agg gee egg att gat gca cga att gac ttc gag tct gga 2389 

Met Val Ser Arg Ala Arg He Asp Ala Arg He Asp Phe Glu Ser Gly 

H* 720 725 730 

ri 

t=;=r 

O a 99 at t aac aag gaa gag ttt get gag ate atg aag ate tgt tec acc 2437 

'%! Arg He Lys Lys Glu Glu Phe Ala Glu He Met Lys He Cys Ser Thr 
yj 735 740 745 

W att gaa gac etc aga egg caa aaa tagtgaattt agcttgtcct tcatgaaaaa 24 91 

'%! lie Glu Glu Leu Arg Arg Gin Lys 

■Sjj 750 755 

C3 atgccttgtt ictactaata acccggcggc ccaaaatgcc gaeteggage gaaagatata 2551 

ill 

m*- cctcccccgg ggcegggagg tcgcgtcacc gaccacgccg ccggcccagg cgacgcgcga 2611 

M 

03 cacggacacc tgtccccaaa aacgccacca tcgcagccac acaeggageg cccggggccc 2671 

D 

iU tct gg tcaa c cccaggacac aegegggage agcgccgggc cggggacgcc ctcccggccg 2731 
cccgtgccac aegcaggggg ccggcccgtg tctccagagc gggagccgga agcattttcg 2791 
gccggcccct cctacgaccg ggacacacga gggaccgaag gccggccagg cgcgacctct 2851 
cgggccgcac gcgcgctcag ggagegctet ccgactccgc aeggggaetc gecagaaagg 2911 
ategtgaect gcattaatga atcaggggat aacgeaggaa agaacatgtg agcaaaaggc 2971 
cagcaaaagg ccaggaaccg taaaaaggee gcgttgctgg cgtttttcca taggctccgc 3031 
ccccctgacg agcatcacaa aaatcgaege tcaagtcaga ggtggcgaaa cccgacagga 3C91 
ctataaagat accaggegtt tccccctgga agctccctcg tgcgctctcc tgttccgacc 3151 
ctgccgctta ccggatacct gtccgccttt ctcccttcgg gaagcgtggc gctttctcat 3211 
agctcacgct gtaggtatct cagttcggtg taggtegtte gctccaagct gggctgtgtg 3271 
cacgaacccc rcgttcagcc cgaccgctgc gccttatccg gtaactatcg tcttgagtcc 3331 
aacceggtaa aacacgactt atcgccactg gcagcagcca ctggtaacag gattagcaga 3391 
gcgaggtatg -aggcggtgc tacagagttc ttgaagtggt ggectaacta cggctacact 34 51 
agaaggacag -atttggtat ctgcgctctg ctgaagccag ttaccttegg aaaaagagtt 3511 
ggtagctctt gatceggcaa acaaaccacc gctggtagcg gtggtttttt tgtttgcaag 3571 
cagcagatta cgcgcagaaa aaaaggatct caagaagatc ctttgatctt ttctacgggg 3631 



tctgacgctc agtggaacga aaactcacgt taagggattt tggtcatgag attatcaaaa 3691 
aggatcttca cctagatcct tttaaattaa aaatgaagtt ttaaatcaat ctaaagtata 3751 
tatgagtaaa cttggtctga cagttaccaa tgcttaatca gtgaggcacc tatctcagcg 3811 
atctgtctat ttcgttcatc catagttgcc tgactccccg tcgtgtagat aactacgata 3871 
cgggagggct taccatct-gg ccccagtgct gcaatgatac cgcgagaccc acgctcaccg 3931 
gctccagatt tatcagcaat aa.accagcca gccggaaggg ccgagcgcag aagtggtcct 3991 
gcaactttat ccgcctccat ccagtctatt aattgttgcc gggaagctag agtaagtagt 4051 
tcgccagtta atagtttgcg caacgttgtt gccattgcta caggcatcgt ggtgtcacgc • 4 ill 
tcgtcgtttg gtatggcttc attcagctcc ggttcccaac gatcaaggcg agttacatga 4171 
tcccccatgt tgtgcaaaaa agcggttacc tccttcggtc ctccgatcgt tgtcagaagt 4231 
aagttggccg cagtgttatc actcatggrt atggcagcac tgcataattc tcttactgtc 4?91 
atgccatccg taagatgctt ' ttctgtgact ggtgagtact caaccaagtc attctgagaa 4351 
tagtgtatgc ggcgaccgag ttgctcttcc ccggcgtcaa cacgggataa taccgcgcca 44 11 
catagcagaa ctttaaaagt gctcatcatt ggaaaacgtt cttcggggcg aaaactctca 4471 
aggatcttac cgctgttgag atccagttcg atgtaaccca ctcgtgcacc caactgatct 4531 
.tcagcatctt ttactttcac cagcgtttct gggtgagcaa aaacaggaag gcaaaatgcc 4591 
gcaaaaaagg gaataagggc gacacggaaa tgttgaatac tcatactctt cctttttcaa 4651 
tattattgaa gcatttatca gggttattgt ctcatgagcg gatacatatt tgaatgtatt 4711 
tagaaaaata aacaaaagag tttgtagaaa cgcaaaaagg ccatccgtca ggatggcctt 4771 
ctgcttaatt tgatgcctgg cagtttatcg cgggcgtcct gcccgccacc ctccgggccg 4831 
ttgcttcgca acgttcaaat ccgctccccg cggatttgtc ctact.cagga gagcgttcac 4891 
cgacaaacaa cagataaaac gaaaggccca gtctttcgac tgagcctttc gttttatttg 4 951 
atgcctggca gttcectact ctcgcatgcg gagaccccac actaccatcg gcgctacggc 5011 
gtttcacttc tgagttcggc atggggtcag gtgggaccac cgcgctactg ccgccaggca 5071 
aattctgttt tatcagaccg cttctgcgtt ctgatttaat ctgtatcagg ctgaaaatct 5131 
tctctcatcc gccaaaacag ccaagctacc ggccgatc 5169 

<210> 47 
<211> 757 
<212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: pHL3268 
<400> 47 

Met Asp Val Asn Pro Thr Leu Leu Phe Leu Lys Val Pro Ala Gin Asn 
15 10 15 

Ala lie Ser Thr Thr Phe Pro Tyr Thr Gly Asp Pro Pro Tyr Ser His 
20 25 30 





140 



Gly Thr Gly Thr Gly Tyr Thr Met Asp Thr Val Asn Arg Thr His Gin 
35 40 45 

Tyr Ser Glu Arg Gly Arg Trp Thr Thr Asn Thr Glu Thr Gly Ala Pro 
50 55 60 

Gin Leu Asn Pro lie Asp Gly Pro Leu Pro Glu Asp Asn Glu Pro Ser 
65 70 75 80 

Gly Tyr Ala Gin Thr Asp Cys Val Leu Glu Ala Met Ala Phe Leu Glu 
85 90 95 

Glu Ser His Pro Gly lie Phe Glu Thr Ser Cys Leu Glu Thr Met Glu 
100 ■ 105 110 

Val Val Gin Gin Thr Arg Val Asp Lys Leu Thr Gin Gly Arg Gin Thr 

115 120 ■ 125 

Tyr Asp Trp Thr Leu Asn Arg Asn Gin Pro Ala Ala Thr Ala Leu Ala 
130 135 140 

Asn Thr He Glu Val Phe Arg Ser Asn Gly Leu Thr Ala Asn Glu Ser 
145 150 155 160 



P 

Q 

%! Gly Arg Leu He Asp Phe Leu Lys Asp Val Met Glu Ser Met Asn Lys 
yj 165 ' 170 175. 

-Up 

Glu Glu Met Glu He Thr Thr His Phe Gin Arg Lys Arg Arg Val Arg 
180 . 185 " 190 

« Asp Asn Met Thr Lys Lys Met Val Thr Gin Arg Thr He Gly Lys Arg 
P 195 200 205 

rw 

m Lys Gin Arg Leu Asn Lys Arg Ser Tyr Leu He Arg Ala Leu Thr Leu 
:S 210 215 220 

Us? 

0 Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys Arg Arg Ala 

jlj 225 23.0 235 ' 240 

He Ala Thr Pro Gly Met Gin He Arg Gly Phe Val Tyr Phe Val Glu 
245 250 ^ 255 

Thr Leu Ala Arg Ser lie Cys Glu Lys Leu Glu Gin Ser Gly Leu Pro 
260 265 270 

Val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val Val Arg Lys 
275 280 285 

Met Met Thr Asn Ser Gin Asp Thr Glu He Ser Phe Thr He Thr Gly 
290 295 300 

Asp Asn Thr Lys Trp Asn Glu Asn Gin Asn Pro Arg Met Phe Leu Ala 
305 310 . 315 320 

Met He Thr Tyr He Thr Arg Asn Gin Pro Glu Trp Phe Arg Asn Val 

325 330 . 335 

Leu Ser He Ala Pro He Met Phe Ser Asn Lys Met Ala Arg Leu Gly 
34 0 34 5 ~ 350 

Lys Gly Tyr Met Phe Glu Ser Lys Ser Met Lys He Arg Thr Gin He 
355 360 365 

Pro Ala Glu Met Leu Ala Ser He Asp Leu Lys Tyr Phe Asn Glu Pro 
370 375 380 




Thr Arg Lys Lys lie Glu Lys lie Arg Pro Leu Leu lie Asp Gly Thr 
385 390 395 400 

Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn Met Leu Ser 
405 410 415 

Thr Val Leu Gly Val Ser lie Leu Asn Leu Gly Gin Lys Arg His Thr 
420 425 " 430 

Lys Thr Thr Tyr Trp Trp Asp Gly Leu Gin Ser Ser Asp Asp Phe Ala 
4 35 4 40 44 5 



Leu lie Val Asn Ala Pro Asn His Glu Gly lie Gin Ala Gly Val Asn 
450 455 460 

Arg Phe Tyr Arg Thr Cys Lys Leu Leu Gly lie Asn Met Ser Lys Lys 

465 470 475 480 

Lys Ser Tyr lie Asn Arg Thr Gly Thr Phe Glu Phe Thr Ser Phe Phe 
485 490 495 

Tyr Arg Tyr Gly Phe Val Ala Asn' Phe Ser Met Glu Leu Pro Ser Phe 
500 505 510 



UP 

! . T: 

V 

Si 

M 
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Gly Val Ser Gly lie Asn Glu Ser Ala Asp Met Ser lie Gly Val Thr 

515 520 525 

Val lie Lys Asn Asn Met lie Asn Asn Asp Leu Gly Pro Ala Thr Ala 

530 535 54 0 

Gin Met Ala Leu Gin Leu Phe lie Lys Asp Tyr Arg Tyr Thr Tyr Arg 

54 5 550 ' 555 " 560 

Cys His Arg Gly Asp Thr Gin lie Gin Thr Arg Arg Ser Phe Glu lie 

565 570 575 



43 

ru 



Lys Lys Leu Trp Glu Gin Thr His Ser Lys Ala Gly Leu Leu Val Ser 

580 585 "* 590 

A.sp Gly Gly Pro Asn Leu Tyr Asn lie Arg Asn Leu His lie Pro Glu 

595 600 605 

Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Gin Gly Arg Leu 

610 615 620 

Cys Asn Pro Met Asn Pro Phe Val Ser His Lys Glu lie Glu Ser Val 

625 630 635 640 

Asn Asn Ala Ala Val Met Pro Ala His Gly Pro Ala Lys Ser Met Glu 

645 650 655 

Tyr Asp Ala Val Ala Thr Thr His Ser Trp lie Pro Lys Arg Asn Arg 

660 665 670 

Ser lie Leu Asn Thr Ser Gin Arg Gly lie Leu Glu Asp Glu Gin Met 

675 680 685 

Tyr Gin Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro Ser Ser Ser 

690 695 700 

Tyr Arg Arg Pro Val Gly lie Ser Ser Met Val Glu Ala Met Val Ser 

705 710 715 720 



Arg Ala Arg lie Asp Ala Arg lie Asp Phe Glu Ser Gly Arg He Lys 
725 730 ~ 735 



^■r 142 



Lys Glu Glu Phe Ala Glu He Met Lys He Cys Ser Thr He Glu Glu 
740 745 750 

Leu Arg Arg Gin Lys 
755 



P 



is. r. 

w 

%1 



E: 

t=?*E 
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